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‘THE AMERICAN VOCA- 
TIONAL ASSOCIATION 
CONVENTION 


The tenth annual convention of the 
American Vocational Association will be 
held at Chicago on December 4, 5, 6, and 
7, 1935. 

Chicago is admirably suited for a con- 
vention of this kind, as it has many things 
to offer to the visiting teacher. There are 
numerous interesting schools, tolleges, 
universities, libraries, museums, institu- 
tions, industries, manufacturing plants and 
commercial enterprises that may be visited. 
There also are many beautiful parks for 
those who want to do sight-seeing. Best of 
all, however, there is the American Voca- 
tional Association Convention itself with 
its general sessions and round-table discus- 
sions. Then, too, there is the opportunity 
to meet old and make new friends, in gen- 
eral, to draw inspiration and enthusiasm 
for carrying on for another year. 

It must be remembered that the conven- 
tion cannot be a real success unless every 
member who can possibly get away from 
his school makes up his mind to attend. It 
is to be hoped that each reader of INDUs- 
TRIAL ARTS AND VOCATIONAL EDUCATION 
appoints himself as a committee of one 
who will induce as many of his fellow 
teachers as possible to accompany him on 
his trip to the American Vocational Asso- 
ciation convention. 

Don’t .forget the dates— December 4, 
5, 6, and 7, 1935. 


THIS MONTH’S COVER 


The picture on the cover this month 
shows how flumes are used in the lumber- 
ing industry. The flumes are artificial 
channels built of wood through which 
water is conducted to float the logs. 

The picture shows the flumes of the 
Madera Sugar Pine Company, Sierra 
National Forest, California. (Photo 
courtesy U. S. Forest Service.) 
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The WILLIAM DIXON SCHOOL 
of METAL ARTS 


Now Open At 110 FULTON ST., NEW YORK CITY 








A model shop studio, unrivalled for completeness 
of modern equipment and tooling 


Instruction by Teacher-Craftsmen of outstanding abil- 
ity and reputation, at moderate fees. 


Classes in Art Metalcraft, including Jewelry Mak- 
HELP THE S E ing, and Lapidary (faceting and polishing of semi- 


precious stones). 
HA ND Ss Teachers desiring additional 


sen: ven aa, we careful knowledge or training in un- 
Pra co a familiar art metal methods or 


Tools will make that change come easily processes, or those 
and naturally—for Starrett Tools inspire a d d A 
precision. Their sure accuracy has made preparing to a rt 


them the choice of skilled workmen in Metalcraft to other 


every trade. . . Catalog sent FREE 
THE L. S. STARRETT CO. —gusett Catalog No. 25 “CE” describes « subjects forwhich they (TO) hers and 


Siahite Qeeste Saat consis ih tails Sor tect wal are accredited, will School Officials, 


Manufacturers of Hacksaws Unexcelled ing, wood and automotive use. Mey we find the Dixon School Please give Name, 


Steel Tapes — Standard for Accuracy. send you a copy? i ‘ Address, School, 
Athol, Mass., U.S. A. ideal for theirpurpose. andSubjects Teught. 


=o Write address below for Prospectus. 
WILLIAM DIXON INCORPORATED 
Use Starrett Tools SE iery Set, Newt 


6541 
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and Weights of stock. 
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4 tos of recognised value anil waft REQUIREMENTS FOR 


reputation—and adapted to all purposes. ENG Fy s3 1935 - 1936 
Our free booklet, ‘“The Evolution of a a" 25 3) 
Tin Can,” describing briefly the pro- 
mq cesses of manufacture, will interest you. | 
Sia Insistupon AMERICAN Black Sheets, Bie 
3 Keystone Rust Resisting Copper Steel BEES Samples and Prices Gladly Furnished 


Sheets, Apollo Best Bloom Galvanized 
Sheets, Galvannealed Sheets, Heavy-Coated Galvanized Sheets, Formed 


Roofing and Siding Products, Tin Plates, Terne Plates, Black Plate, Ete. n= Pierce St. 
Write us relative to your sheet steel requirements. This Company also manufactures e STs. at 16th Street 
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Chart I— The Art of Metal Working—I, by C. Weiler, 

















To be 
Copyright, 1935, The 


for School 
Bruce Publ 


Use Onl 
ishing Compan 












































y 
y 










































































lL) 
































l 



































nent 
— 
2 i e 
P, rps 2 
% og . a 
\ . > “ 
b 
7 
b 
=> rg 
i 
ay 
Es 
P| z 
“ 








I, by C. Weiler, New York City. 


(See page 334) 
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A Test for the Shop Teacher 


William L. Hunter 


Iowa State College, Ames, Iowa 


HE following test will be of interest to many industrial- 

arts teachers. The value of the test rests on the assump- 
tion that industrial-arts teachers should know certain facts. 
It seems reasonable, for instance, that-an industrial-arts 
teacher who is really interested in his profession should know 
who some of the leaders are in his field, he should know 
some of the outstanding books and their authors, he should 
know something regarding the materials with which indus- 
trial-arts teachers ordinarily work, he should know some- 
thing regarding the outstanding industrial-arts teacher-train- 
ing institutions of the country, he should know something 
regarding the tools with which industrial-arts teachers com- 
monly work, something regarding the scientific principles 
often applied by industrial-arts teachers, something regard- 
ing the history of our movement, and so on. 

The test was given to 34 experienced industrial-arts teach- 
ers from 14 states of the United States. The calculated reli- 
ability of the test was .97. The mean score of the whole group 
was 78 items right. The mean score of those with 5 years 
or less of experience was 71 items right. The mean score of 
those with 6 years or more of experience was 86 items right. 
The test requires about 1 hour and 15 minutes for giving. 
The test items are arranged in order of difficulty and can 
well be divided into two forms by taking the odd test items 
for one form and the.even items for another form. 

The best use of the test is probably not to see whether 
one student knows more than another, but it rather should 
be used to point out to the student that the business of being 
a first-rate industrial-arts teacher requires a man who knows 
much, and who is eager to learn anything that might be of 
value to him in his professional career. 

Directions: Answer each of the following questions as 
briefly and yet as definitely as you can. Work at your normal 
rate of speed. Do not hurry. You will be given sufficient time 
to complete the test. Please write legibly. 

(For Scoring Key see page 350) 





5. What is the name for the 
Swedish system of training in 
which wood-carving was a 
chief feature? 


1. What was the early sys- 
tem of trade training called in 
which a youth was indentured 
to a master for a period of 
years in order to learn a trade? 


6. What early American 
statesman and diplomat is 
famous for his work as a 
printer ? 


2. What material is used to 
thin shellac? 


is the 
height of a library table? 7. What kind of electricity 


is produced by friction? 


4. For what woodworking 
tool is Henry Disston and 
Sons famous? 


8. Who is the author of Essen- 
tials of Woodworking? 


This test of general knowledge and profes- 


sional interest in industrial-arts education 


can be taken by the teacher himself. The 


key for it may be found on page 350. 


9. In what city and state is 
Stout Institute located? 


10. What do the letters 
“S2S” signify to the wood- 
worker? 


11. What is the name of the 
company that publishes the 
INDUSTRIAL ARTS AND VOCA- 
TIONAL EDUCATION MAGAZINE ? 


12. What is the unit of 
measure of electrical _ resis- 
tance? 


13. What is the revolving 
part of an automobile gen- 
erator called? 


14. What is the chief use to 
which the shop worker would 
put sal ammoniac? 


15, What is the name of the 
tool made especially for turn- 
ing the edge of a _ cabinet 


16. In a* house, what are the 
horizontal members called to 
which the floor is nailed? 


17. What is the name of the 
professional magazine published 
at Peoria, Illinois? 


18. With what is the name 
of Chippendale associated in 
your mind? 


19. Who is the author of 
The Instructor, the Man and 
the Job? 


his work with instruction 
sheets ? 


21. With what, in your mind, 
is the name of Hepplewhite 
associated ? 


22. What kind of solder 
would you use to repair a 
broken band-saw blade? 


23. When a set of examina- 
tion papers is arranged in rank 
order from poorest to best, 
what is the score of the middle 
paper called? 


24. Give the name of a man 
who is famous for his work in 
history of industrial education? 


25. With what educational 
institution is Robert W. Sel- 
vidge associated ? 


26. With what publishing 
firm is William T. Bawden 
associated ? 


27. Of what metal is the 
container of a dry-cell made? 


28. What topic is associated 
in your mind with the names 
of Rockford, Illinois, and 
Grand Rapids, Michigan? 


29. What is the name for a 
rectangular groove cut across 
a board? 


30. What topic comes to 
your mind when the names of 
Van Duzee, Wells, Newkirk, 
and Hunter are mentioned? 
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31. What topic comes to 
your mind when the names 
of Selvidge and Allen are 
mentioned ? 


32. What is the name for an 
unusual growth on a tree from 
which figured veneers are cut? 


33. In what city and state is 
Bradley Polytechnic Institute 
located ? 


34. What size and kind of 
nails would you‘use to nail 
1-in. sheeting to the rafters of 
a building? 


35. In what section of the 
United States do cypress trees 
grow chiefly? 


36. Of what wood are base- 


ball bats most commonly 
made? 
37. With what educational 


institution is Homer J. Smith 
associated ? 


ee ee | 


38. What acid is used in 
making storage-battery  elec- 
trolyte? 


39. What is the name given 
to the points of a ruling pen? 


40. What is the unit called 
which is defined as 33,000 
foot-pounds of work per 
minute? 


41. In order to make solder- 
ing flux, what metal is added 
to muriatic (hydrochloric) 
acid? 


42. What is the part of a 
jack plane called to which the 
plane iron is secured, and 
which can be moved back and 
forth slightly for various widths 
of throat opening? 


43. Who wrote How to 
Teach a Trade? 


44. In the United States 
what is the chief article made 
of lemonwood by _industrial- 
arts pupils? 


45. What kind of paper is 
usually used for letterheads? 
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46. Who is co-author, with 
Brown, of Instructional Units 
in Hand Woodwork? 


47. What is the _ wirelike 
device called which is used to 
secure a castellated nut to a 
bolt ? 


48, In .which industrial-arts 
subject is an . Underwriter’s 
knot commonly used? 


49. What gauge galvanized 
wire would you: choose for an 
outdoor clothesline? 


50. What company manu- 
factures the Bailey jack 
plane? 


51. With what do you asso- 
ciate the name of Samuel 
Gompers? 


52. In what city is Lussky, 
White and Coolidge, Inc., 
located ? 


53. What kind of equipment 
would an industrial-arts teacher 
be likely to order from Keuffel 
and Esser? 


54. In what city did the 
American Vocational Associa- 
tion meet last year? 


55. How many board feet in 
three boards 3% by 8 in. by 
6 ft.? 


ee ee 


56. What is the chief use to 
which nichrome wire is put? 


57. What is the essential 
difference between tool steel 
and mild steel? 


58. In what city and state 
does the Frank Paxton Lumber 
Company have _ its _head- 
quarters ? 


59. With the _ teacher-train- 
ing work in which state is 
Emanuel E. Ericson associated ? 


60. What name (other than 
battery tester) is given to the 
instrument used to test the 
strength of storage-battery 
solution ? : 


Emanuel E. Ericson a regular 
contributor? 


62. What is the name for the 
distance which an ordinary nut 
travels along the axis of a screw 
in one revolution? 


' 63. With what metal is iron 
coated to make galvanized 
iron? 


64. What is the name for the 
ratio of the weight of a sub- 
stance to the weight of the 
same volume of water? 


65. What is the _ original 
name: given to the magazine 
which later became the Jndus- 
trial Education Magazine? 


66. In what city and state is 
the Bruce Publishing Company 
located ? 


67. What is the part of a 
file called which fits into the 
handle? 


Come eee er errr esereeeerseerese 


68. What is the recess called 
into which the glass fits in the 
back of picture-frame mold- 
ing? 


69. Fifty-fifty solder is made 
of what metals? 


70. What term is used to 
describe the taper given to a 
pattern to enable it to be easily 


withdrawn from the mold? 


71. Who is an outstanding 
living American educational 
philosopher ? 


72. What do you associate 
with the names of Ermeling, 
Fischer, and Greene? 


73. With what educational 
institution is John Dewey asso- 
ciated ? 


74. With what in your mind 
is the name of William H. 
Kilpatrick associated ? 


75. In electricity, what is the 
unit of electrical pressure 
called ? 


76. What is the name for the 
occurrence when an electrical 
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current in one wire sets up a 
current in a nearby wire? 


Tere eee eee eee eee eee eee eee 


77. What is the name for the 
plate or shield around a key- 
hole? : 


eee ee ee ee 


78. Give the title of a book 
of which William H. Varnum 
is the author. 


eee ee ee ee ee 


79. With what educational 
institution is David Snedden 
associated ? 


80. What does the number 
on the heel of a hand saw 
indicate ? 


81. For what industrial-arts 
subject has Geo. A. Willoughby 
written several texts? 


82. Where is William Hood 
Dunwoody Industrial Institute 
located ? 


83. Who is co-author, with 
Vaughn, of Content and 
Methods of the Industrial 
Arts? 


84. In what section of the 
United States do the sequoias 


. grow? 


85. At what educational in- 
stitution did Frederick G. 
Bonser ,work immediately prior 
to his death? 


86. In what kind of pictorial 
drawing will the draftsman 
ordinarily draw the _ three 
visible faces of a cube all the 
same shape and the same size? 


87. What topic comes to 
your mind when the names 
of Bobbitt and Charters are 
mentioned ? 


88. Who is co-author, with 
Svensen, of Mechanical Draw- 
ing for High Schools? 


89. Who is the author of 
Principles of Woodworking pub- 
lished by The Bruce Publish- 
ing Company ? 

90. What comes to your 
mind when the names of 
Stenquist and McQuarrie are 
mentioned ? 


91. What is the class name 
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for bi- or multi-metallic mate- 
rials such as the following: 


bronze, German silver, 
nichrome, babbitt, stainless 
steel ? 


92. Who is co-author, with 
Selvidge, of Principles of 
Trade and Industrial Teach- 
ing? 


93. Give the title of a 
woodworking. text of which 
William Noyes is the author. 


94. With what educational 
institution is William  E. 
Warner associated ? 


TCC Cee ee eee eee eee ee 


95. With a No. 10-24 
machine screw, what does the 
“24” indicate? 


96. What chemical element is 
the basis of graphite? 


ee 


97. What use would the in- 
dustrial-arts teacher have for 
potassium dichromate? 


98. What is the heat-treat- 
ment process called by which 
a thin, hard outside layer is 
produced on low-carbon steel? 


99. With what educational 
institution is Clyde A. Bow- 
man associated ? 


100. What physical property 
of iron allows it to be drawn 
into a wire? 


eee eee eee ee ee ee 


101. In what year was the 
Smith-Hughes law enacted? 


102. What is the title of the 
industrial-arts book written by 
Newkirk and Stoddard? 


103. In what city and_ state 
is Carnegie Institute of Tech- 
nology located? 


104. What kind of tool do 
you associate with the name 
of Russell Jennings? 


eee eee eee eee ee ee ee 


105. With what educational 
institution is Arthur B. Mays 
associated ? 


eee ee eee eee eee eee eee ee 


106. What company, wh‘ch 
specializes in the manufacture 
of machine lathes, has a booklet- 
on How to Run a Lathe to-. 
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gether with job sheets and 
plans of problems? 


107. In what city and state 
is the Metropolitan Museum 
of Art located ? 


108. With what educational 
institution are Brown and 
Tustison associated ? 


109. What is the man’s name 
who introduced manual train- 
ing in the public schools of St. 
Louis? 


110. A building is 64 ft. long. 
One side of the building is 
represented on a drawing by a 
line 12 in. long. What scale was 
used ? 


111. What Swiss teacher is 
often spoken of as the “Father 
of Manual Training”? 


112. Four of the seven are: 
health, command of funda- 
mental processes, worthy home 
membership, and vocation. 
What are the remaining three? 


113. Who is co-author, with 
McGee, of Instructional Units 
in Woodfinishing? 


eee ee ee eee eee ee eee eee ee 


114. What material is com- 
monly used as a. flux in brazing 
or in hard-soldering ? 


115. How is the direction of 
rotation of a three-phase elec- 
tric motor reversed? 


116. Name two members of 
the A.V.A. Committee on 
“Standards of Attainment in 
Industrial-Arts Teaching.” 


eee ee eee ee eee eee eee) 


117. What do the letters “P. 
E.” mean in educational statis- 
tics? 


118. With what educational 
institution was Ira S. Griffith 
associated immediately prior 
to his death? 


119. Who is Director of the 
Federal Board for Vocational 
Education ? 


120. What is the approxi- 
mate date when manual train- 
ing was first introduced into a 
public school in the United 
States? 


121. What material is per- 
mitted to evaporate when oak 
is being fumed? 


122. Who was the author of 
Emile? 


123. With what educational 
institution has Charles A. 
Prosser been associated for 
some time? 


124. What gauge galvanized 
iron would you choose for 
making an ordinary 12-qt. 
pail? 

125. What man in industrial 
education is famous for his 
work in graphical analysis? 


126. What is the name of 
the vertical members of a 
window sash which separate 
the panes of glass? 


127. What do the 
“FAS” mean to 
worker? 


letters 
the wood- 


128. At what angle 
centers for machine 
usually ground? 


are 
lathes 


129. Who is editor of the 
InpDusTRIAL ARTS AND Voca- 
TIONAL EDUCATION MAGAZINE? 


130. With the educational 
work of what state is H. 
W. Schmidt associated? 


131. What kind of steel is 
ordinarily used for line shaft- 
ing? 


132. When soldering tinplate, 


what material is commonly used 


as a flux? 


133. At what angle is a lathe 
tool ground for cutting U.SS. 
threads? 


134. With what educational 
institution is Albert F. Siepert 
associated ? a ? 


eee eee eee ee ee eee eee ee eee 


135. What is associated in 
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your mind with the name of 
Walter K. Schmidt? 


136. With the educational 
system of what city is Earl L. 
Bedell associated ? 


137. In which of our indus- 
trial-arts subjects has Ray F. 
Kuns contributed several publi- 
cations? 


138. In foundry work, what 
is the wood or metal box called 
which holds the molded sand 
for receiving the molten metal ? 


139. What two metals com- 
pose brass? 


140. What is the essential 
physical property of an auto- 
mobile valve spring? 


141. What is the name given 
to the segmented part of some 
electric motors against which 


the brushes make electrical 
contact ? 
142. What is the unit of 


work ordinarily used to express 
the amount of electrical energy 
consumed ? 


143. What is the name for a 
square of the body of a type, 
often used by the printer as 
a unit of measure? 


144. What kind of wood is 
usually used to make bowling 
balls ? 


145. What gauge standard is 
commonly used to measure 
copper wire? 


146. With what educational 
institution is Otto A. Hank- 
hammer associated ? 


147. With what educational 
institution is William H. Stone 
associated ? 


148. With what educational 
institution has Robert L. 
Cooley been associated for 
some time? 


149. Who was co-author with 
Mossman, of IJndustrial Arts 
for Elementary Schools? 


150. Who is credited with 











324 


inventing the first movable 
type in printing? 


151. Who is author of 
Exploring the Manual Arts? 


152. Who contributed for his 
doctor’s dissertation Policies in 
Industrial Arts Education? 


153. For what industrial-arts 
subject has Ralph W. Polk 
written several books? 


154. Who is author of Wood 
and Lumber and _ Coloring, 
Finishing, and Painting Wood? 


155. If the crankshaft of an 
ordinary auto engine turns X 
revolutions per minute, how 
fast does the camshaft revolve? 


156. With the schools of 
what city is O. B. Badger 
associated ? 


157. In a word each, what 
are Thorndike’s three laws of 
learning ? 


158. In what city and state 
is the Stanley Rule and Level 
Plant located? 


159. Who is Director of 
Vocational Education and 
Practical Arts in Kansas 
City, Missouri? 


160. Who represents indus- 
trial-arts education on _ the 
Executive Committee of the 
American Vocational Associa- 
tion ? 


161. What is the name for 
a piece of type composed of 
two or more letters or char- 
acters? 


162. In what city and state 
is the Frank Wiggins Trade 
School located? 


163. With the educational 
work of what state is George K. 
Wells associated ? 


164. With the school system 
of what city is Harry E. Wood 
associated ? 


165. In the educational sys- 
tem of what city does William 
E. Roberts work? 
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166. What was Isaac Bab- 
bitt’s chief contribution to 
industry ? 


167. With what educational 
institution is George B. Cox 
associated ? 


168. With what educational 


institution is Charles H. Bailey 


associated ? 


169. With the school system 
of what city is Elmer W. 
Christy associated ? 


170. Who contributed for his 
doctor’s dissertation The Train- 
ing and Experience of 480 In- 
dustrial Arts Teachers? 


171. With what educational 
institution is Edwin A. Lee 
associated ? 


172. With an _ eight-cylinder 
automobile geared 3.5 to 1, 
how many power strokes of 
the engine are there per revolu- 
tion of the rear wheels? 


173. With the sloyd training 
work in what city was Gustaf 
Larsson associated ? 


174. With the educational 
system of what city is Charles 
A. Kunou associated ? 


175. What is associated in 
your mind with the names of 
Taylor and Gilbreth? 


176. Using oblique projec- 
tion, what will be the shape 
of the projection of a circle 
on a parallel plane? 


177. With what educational 
institution is F. Theodore 
Struck associated ? 


178. What comes to your 
mind when the names of 
Caslon, Bodoni, Goudy, and 
Cheltenham are mentioned? 


179. With what educational 
institution is Elroy W. Bollinger 
associated ? 


180. Who is sometimes 
spoken of as “The Father of 
Vocational Guidance”? 


181. What is the man’s name 
who is Specialist in Industrial 


Education with -the U. S. Office 
of Education? 


182. With what educational 
institution is George E. Myers 
associated ? 


183. Who is author of Jndus- 
trial-Arts and Prevocational 
Education in Intermediate and 
Junior-High Schools? 


184. What size (give No.) 
of carpet tack would you use 
to fasten webbing to a walnut 
seat frame of a footstool? 


185. With the educational 
system of what city is Charles 
F. Bauder associated ? 


186. Who is co-author, with 
Snedden, of Reconstruction of 
Industrial Arts Courses? 


187. Of what institution was 
John D. Runkle president? 


188. With the educational 
work of what state is K. G. 
Smith associated ? 


189. A page of type 30 picas 
wide is approximately how 
wide in inches? 


190. Who is author of The 
Manual Arts, Art Training for 
Life and for Industry, and 
Problems in Mechanical Draw- 
ing? 
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191. On a &% in. USS. bolt 
how many threads are there 
per inch? 

‘192. What is the general 
term used to designate educa- 
tion of the following kinds: 
agricultural arts, industrial 
arts, commercial arts, and 
household arts? 


193. With what educational 
institution is Thomas Diamond 
associated ? 


194. Who is Secretary of the 
National Education Associa- 
tion? 

195. Who wrote Jndustrial 
Arts in Education? 


196. With what educational 
institution is John M. Brewer 
associated ? 


197. With what educational 
institution is Ralph E.. Pickett 
associated ? 


198. With the educational 
system of what city is Frank 
C. Moore associated ? 


199. Who is author of 
Methods and Teaching Prob- 
lems in Industrial Education 
and also Foundations of Indus- 
trial Education? 


200. With what educational 
institution is Glen U. Cleeton 
associated ? 








Garage built by students of the Nebraska Wesleyan 
Teachers’ Training College, University Place, Nebr. 
Robert J. Hardin, Instructor 
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Individualizing the Instruction 


Max S. Henig 


Essex County Vocational School, 
Bloomfield, New Jersey 


HE whole philosophy of the individual instruction sheet, 

particularly in its use to teach the academic subjects, 
and only slightly less so in teaching the technical subjects, 
is that it permits each pupil to realize fully on his capacities. 
One does not need to enlarge upon the fact, that supplying 
a group of students with identical lesson sheets is individual 
instruction only in form. Some will find a given instruction 
sheet too easy; some, too difficult. Whatever may be the 
reason for the lack of fit between the pupil and the instruc- 
tion sheet, the success or failure of the method rests upon 
overcoming it. This can be done by individualizing each in- 
struction sheet. 

One practicable way of individualizing these sheets, that 
is, adjusting each to meet the requirements of each and 
every student, is to set up each lesson sheet on three levels, 
formulated to fit respectively the slow, the average, and the 
advanced students..Such a scheme involves overcoming 
various inherent difficulties, among them, determining the 
subject matter suitable to each level, and on the same basis, 
assigning problems, projects, and questions. As may well be 
expected, this adjustment of subject matter and assignment 
to students of various abilities involves a technique that can 
be commanded by only the most experienced teachers. 

An instruction sheet so devised possesses a high degree 
of fitness for each student. Each sheet is so formulated and 
so set up in both the information and the assignment sections, 
that the more backward pupils actually have an excellent 
chance of getting by their own efforts those essentials of the 
lesson that may fittingly be termed the “core.” They also, 
therefore experience the thrill that comes from being success- 
ful, and so come to read a fresh meaning into the process 
of being educated. Another section of the sheet is prepared 
especially for the student who has the intelligence, the equip- 
ment, and the attitudes that enable him to do work of average 
grade, both as respects quantity and quality. The final section 
poses those problems that only the most capable and 
conscientious students would have the time and the inclina- 
tion to attempt. The three sections, moreover, rather definitely 
present the material spirally, so that the more capable and 
industrious students benefit from both more intensive as 
well as more extensive study. 

This plan appears to impose upon the instructor the 
problem of determining which students shall be required to 
operate at each level. In reality, the students are maneuvered 
into effecting this sorting-out process themselves. This is done 
by the simple device of setting a time limit upon each sheet, 
this time being sufficient to enable the diligent “slow” student 
to complete the “core” or “A” section of the assignment. 
Then, their own habitual attitudes toward schoolwork, in 
combination with those devices that the skilled teacher 
commonly uses to keep every student keyed up to doing his 
best, will lead each student to get as much out of the lesson 
as his capacities permit. This device of a maximum-time 
limit has one other advantage, it keeps the group more or 
less together so that, should occasion arise, topics of general 
interest can be presented and discussed to the benefit of every 
member of the group. 

The following individualized instruction sheet, presented 
solely as an examole of the form these sheets take, exem- 
plifies one other differentiation between the assignments for 
the slow and the more capable pupils. For the least capable 
pupils, definite page assignments are made; for the others, 
the use of the index and even the selection of reference 


The need of fitting the instruction sheet 
to the student has ever been apparent. 
The writer shows a method, somewhat 
different from that used in the contract 
plan, which others may find as helpful as 
he has found it. 


books are integral parts of the problems set by the assign- 
ments. 

Subject: IMMIGRATION 
The purposes of this lesson are: 

1. To give you some facts concerning immigration in 
the past. 

2. To acquaint you with the present size of our foreign- 
born population. 

3. To inform you concerning the effects of unrestricted 
immigration on working and living conditions in this country. 

4. To acquaint you with the arguments for and against 
restricted immigration. 

5. To help you understand that people from different coun- 
tries have all added something to our national welfare. 

6. To lead you to assist in “Americanizing” our immigrants. 
INFORMATION SECTION “A” 

You should study the information given in the pages listed 
in the following books: 

Finney, General Social Science, p. 317 ff. 

Johnson, We and Our Work, pp. 58, 172. 

Jenks, We and Our Government, p. 77. 

Questions and Projects 

When, as a result of your study, you feel you have all the 
information you need, do the work called for in the following 
questions and projects: 

1. Give several reasons why people have migrated to this 
country. 

2. What has been the effect of immigration on wages? 

3. On an outline map of Europe, name and show in some 
color the countries that sent us the greatest number of 
immigrants before 1880. In some other color, show those 
countries that sent us the most immigrants after 1880. 

4. Upon an outline map of the United States, show by 
colored crayons, or otherwise, the places of settlement gen- 
erally favored by immigrants before 1880, and those favored 
after 1880. 

5. What were some of the causes for this change in the 
place of settlement of immigrants? 

6. What classes of foreigners are not permitted to enter 
this country? 

INFORMATION SECTION “B” 

Use the indexes of the following books to get the informa- 
tion you need for the work required in this section. 

King and Barnard, Our Community Life. 

Towne, Social Problems. 

7. In what ways did the immigrants after 1880 differ from 
those arriving before that date? 

8. Why does the modern immigrant refuse to settle in 
our farming districts? 

9. What is the purpose of each of the tests that are given 
to people who wish to migrate to this country? 

10. Tell briefly how Americanization has helped make use- 
ful citizens out of our immigrants. 

INFORMATION SECTION “C” 

You may use any reference books you desire. 

11. List and explain several of the chief causes why people 
have left their native land to settle here. 
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12. Draw a graph showing the number of immigrants by 
ten-year periods from 1820 to 1920. 

13. Present two arguments against the idea that this coun- 
try still needs unskilled laborers. 

14. What changes have occurred in this country that have 
made a change in our immigration policy necessary? 

15. Make a drawing, original or otherwise, that illustrates 
some important feature of the immigration problem. 

16. Give several reasons why the mew immigration is not 
so helpful to national welfare as the old. 

17. The law now requires that as many as possible of the 
tests for immigrants be given at foreign ports. What are the 
advantages of this plan? 


18. Tell briefly why Americanization work was necessary. 
* * * 
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Individualized instruction sheets like the above have the 
added advantage of simplifying somewhat the problem of 
rating. We consider it good practice to give the comparatively 
underendowed, the slow, student, who manages to cover 
passably the core of the assignment, a rating of satisfactory. 
Therefore only the rare few who willfully loaf ever fail. 
This is as it should be. Those who surpass the minimum 
level for a satisfactory rating get as much credit as the 
amount and quality of their work, considered in the light 
of their ability, call for. To a considerable degree, since the 
instructor strives to keep each pupil interested and devoted 
to his task, the amount of ground covered during the time 
set for the completion of one of these individualized instruc- 
tion sheets becomes the determining factor in the rating. 


Freshmen and Their Leisure 


W. E. Belleau 


Milwaukee, Wisconsin 


O BE able the better to advise freshmen concerning the 

amount of schoolwork they should carry, the choice of 
electives and courses, the way to make a success of their 
high-school work, and the selection of an occupation suited 
to their aptitudes, abilities, and interests, 500 freshmen boys 
of a technical high school were requested to answer a ques- 
tionnaire relative to their activities outside of school during 
the school year. The information obtained in this manner 
would supplement the class records, intelligence tests, apti- 
tude tests, achievement tests, and teachers’ opinions relative 
to the students’ character, ability, personality, and interests 
already on file. 

A copy of the questionnaire follows: 
Leisure Time 


1. How old are you? 
2. On an average, how many hours do you sleep a night? 

3. Where were you born? 

4. Based on an average week during the school year, how 
many times do you: : 

Attend a movie? 

Attend a theater? 

Go to the Eagles? 

Go to the Elks? 

Go to some other club? 

Go to the Y.M.C.A.? 

Go to Social Center? Visit relatives ? 

Go to a public dance hall? Other places? 

5. In what school activities (sports, clubs, music) do you 
participate? How many hours a week? 

6. What is your hobby? 

7. How long does it take you to go to school from home? 
How do you go? 

8. Outside of school, do you take lessons in music? Religion? 

9. Based on an average school week, how many hours outside 
of school do you: 

Study? 

Read newspapers? 

Read magazines? 

Read books? 

Listen to the radio? 

Work at home? 

10. Are you working during this school year? 

At what? 
How many hours a week? 
What salary do you receive? 

To guard against receiving inaccurate replies, the instruc- 
tors told the boys the purpose of the questionnaire and re- 
quested them to be as accurate as possible, for their answers 
would not affect their class grades. Each question was ex- 
plained carefully, and the students had the opportunity to ask 
questions to assist them to write truthfully. 


Go to church? 

Go to pool hall? 
Go to playground? 
Go to park? 

Go to library? 
Visit friends? 


Play around home? 
Spend on your hobby? 
Practice music? 

Sit around aimlessly ? 
Other activities? 


A study of how the present crop of 
beginners in high school spend their time 
before and after school. 


The average age of the 500 boys was 15 years and 
7 months, and the average intelligence quotient was 100.5. 
The average time spent sleeping was 8 hours and 45 minutes. 

The birthplaces of these students were as follows: 


SEMWEUNOE Acces ek 396 Czechoslovakia ......... 1 
Other places in Wisconsin 60 Hungary ............... 1 
SIN 6 oss inte etsy D*  S  S da rt esbak it 1 
ge ee ae ee: RP See eS ee 1 
CONNOR insisted sinks B-:c B se oe cai Shs 5% 1 
NE obo cues Sidee B.S POME eodisis ees cere 1 
EEE ee Re Meee Oe 3... FRO NS 6nd binc see ores 1 
OE 8 Oe Pe | UREA oe ae Sere 1 
SBT Oe ian peer ge 2 Pennsylvania ........... 1 
North Dakota .......... FIR tisk Spas os cos 1 
(| AA RAL SORES Staal res 2 — 
CEN fi ode tesie us kn 1 ME eos be heal ces 500 
GUE se akcb iis isec 1 


is based on an average week 


Average 
Total No. Times 


The following information 
during the school year: 


Attended or Visited No. Boys No.Times Per Boy 
, TINO. ois ono cow pnts 500 450 .90 
MNS 56 isa bs ds ov < ph S outa 500 83 17 
ES eee PPR ee ee 500 55.0 110 
BE isivcis Uiste's ee Saw were eae 500 12.5 025 
Cree: ChaG oa K is os ees 500 133.0 .270 
aaa eee Ke nie Wace 500 37.0 074 
BOCie : CONN aoa vs tives cekiw's 500 247.5 490 
DRO IE Fok diie ec aieeiavase 500 38.0 076 
COIN © x cade nine cso kas Ow os 500 571.0 1.140 
| RE 8 ope re ee 500 37.0 074 
PUN Sia 6 e'6 sic.css ohne tule 500 1315.0 . 2.630 
WU ag Leas 5 i waa ees 500 693.0 1.380 
NE Wo Chia a sas os ecntewaaen 500 433.0 870 
WE sched o co ou wt a ducnou 500 860.0 1.720 
SER ee ar eee a ae 500 485.0 .970 
Ree ee ep Pe aT a 500 $62.0 1.120 

Average Hours 

School Activity No. Boys Total Hours Per Boy 
IE atone abuse 85 393 4.6 
CEs cca chews ce 40 54 1.3 
GE aE RRR Pees 42 182 4.3 

: Average 

Method of Going Total Minutes 

to and from School No. Boys Minutes Per Boy 
ROD ok 5 8 vise xe 39 1314 33.6 
ED os Coarn idee ele ares 72 2712 37.6 
th RP OEP AEC NG Se 186 2328 50.6 
NE « cacving Cane pio oer % 203 17639 86.8 
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Lessons Outside of School No. Boys 
BN 6 Sop ows enya ccnas 43 
WE os cvinate cicaes 33 
Below are tabulated the various home activities: 
Average 
Hours Per 
Activity No. Boys Total Hours Boy a Week 
Study at home* ............ 468 1761 3.7 
Read newspapers .......... 456 1214 2.6 
Read magazines ............ 264 734 2.7 
TG WEEE fod ope ck ociu cos’. + < Sear 1407 3.8 
Listen to radio ............ 400 1668 4.2 
Wark Ot: Be cn nese ed. 454 2770 6.1 
Play around home .......... 372 2234 6.0 
Pesctios WEE oiciccs cic ee oss 71 301 4.2 
Sy GUN i os) arch ce orssee 173 489 2.8 
Other Sctivities. .......0605. 217 1258 5.8 


The time specified for hobbies was not duplicated under 
playing around home or under any other heading. One may 
question whether or not all of the activities listed below are 
hobbies. However, they are taken from the boys’ answers on 
the questionnaires. 


Average 
Hobby No. Boys Hours a Week 
Ic An nara citie alae 64x 79 5.09 
Stamp collecting ........... 27 2.16 
WOE CUIVINE. boss s ekscce 19 5.03 
M3 6005< Gates does 14 3.53 
NN rer tee Pre 12 3.48 
PE SEE Sh ocksectewesu 11 4.00 
Automobile building ........ 10 9.30 
3 ibd ah ao seebs sue 9 9.20 
Riding a bicycle ........... 7 9.54 
pS re Wire pe AE 7 4.41 
OOUNINIR 7 5 occ bina > ce. bs spans 6 5.06 
SIE oss s 45a da o's woe 6 7.00 
SE ks anes as babaae a 6 3.23 
Collecting books ........... 5 2.36 
4 REO RBCS A Ra a 4 3.30 
Shipbuilding ............... 2 1.25 
Collecting coins ........... 2 2.50 
Reading hooks ....... <0... 2 2.25 
Flower raising ............ 2 1.30 
WOME So unin sk kaa bane os 2 4.00 
Pe OR i 8A ck 2 6.00 
EERE ASME plier ie a 1 3.00 
EE Sis cass cub sees eusee 1 5.00 
PINE 859 an basa oes 1 2.00 
Collecting insects .......... 1 3.00 
EE nbc Kode ewes e $6.00 1 5.00 
Rate CS hci ec ccs 1 9.00 
WEE ia os CaP ceas eis so 04%5 2 2.00 
Patternmaking ............. 1 2.00 
SRI ing ps det b.ciae 1 3.00 
eer ere er ore 1 2.00 
eee ren 1 2.00 
yt See re ere 1 5.00 





*Thirty-two boys never studied at home. 
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Model building ............ 1 5.00 
Fixing motorcycles ......... 1 0.30 
OE CRS eae re ae 1 5.00 
A ee 1 3.00 
Rc 1 11.00 
Collecting pictures ......... 1 2.00 
rea 650 6.0.5 0.0: aea.eh 6 1 3.00 


Of the 500 boys who answered the questionnaire, only 172 
were working during the school year. The occupations, 
number of boys, average hours worked per week, and salary 
are tabulated below: 


Average Average 
Hours Salary 
Occupation No. Boys PerWeek Per Hour 
Newspaper boy ............ 125 5.2 .29 
PEE os od oviccsccciccs 12 5.8 43 
a 5 9.4 .16 
OR eae sob nes aee os 1 19.0 37 
IE od this wildC> 605 4.04% 1 3.0 33 
a 1 17.0 12 
are 6 8.3 17 
ED ho iia 'isso'bisoes n0:86 5 11.0 27 
IS 2 15.0 17 
I ete a. wna oss 6 ae 1 2.0 50 
Telegraph messenger ....... 1 50.0 17 
NE Se Sew awegcwukss 1 6.0 10 
ES CN dig 4's vsaicepe ee 66 2 23.0 .19 
EE es iircy sca catees<s 2 7.5 08 
Delivering milk ............ 1 12.0 71 
Chopping wood ........... 1 1.0 25 
EI ae 1 10.0 25 
eee 1 16.0 40 
Drawing pictures .......... 1 4.0 1.00 
ON eee 1 10.0 40 
Repairs boats ........... 1 8.0 30 


It does not appear that any general indictment against the 
youth of today is applicable to the boys who answered this 
questionnaire, or, in the first place, they cannot be keeping 
very late hours, because on an average they sleep nearly nine 
hours a night. Secondly, they attend church more frequently 
than they do motion-picture shows. Only 23 boys visit dance 
halls, and the majority of these boys do not participate. On 
the other hand, the average boy goes to parks and play- 
grounds four times a week. 

It is unfortunate that only 25 per cent of the boys partic- 
ipate in school sports, music, and clubs. The chief reason 
seems to be that nearly 80 per cent of the boys have to 
spend on an average from 50 minutes to an hour and a half 
going to and from school. Nearly 94 per cent study about 
4 hours a week at home. However, too much time is wasted 
reading newspapers, cheap magazines and books. Eighty per 
cent listen to the radio more than 4 hours a week, 74 per 
cent play around home 6 hours a week, and 90 per cent work 
at home 6 hours a week. In addition to working at home, 
34 per cent work out, approximately 6 hours a week, for an 
average salary of nearly 30 cents an hour. 


The Vocational-School Library 


John T. Shuman 


High School, Williamsport, Pennsylvania 


LTHOUGH school and books are synonymous in the 
minds of our business and industrial friends, it is very 
seldom that these same people turn to the school for either 
leadership or guidance in the selection of books for reading 
or study. Business and industrial men find it difficult to secure 
the wide variety of up-to-date technical and semitechnical 
books they want to read. Many companies are operating on 
a decidedly low book and magazine service for their exec- 
utives; and, because of the cost involved, these same men feel 


A school built up on service will always 
bear a good reputation in its community. 
_ The suggestion made in this article presents 
a form of service which would be much 
appreciated, were it commonly 
rendered by the school. 


more 


that they cannot personally purchase even a small proportion 
of the books in which they are interested. On the other hand, 
the popular demand for fiction, biography, and the books of 
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a more general nature, makes it impracticable for our public 
libraries to purchase many of the books valuable to our 
executives and skilled workers. 

Because of these facts, we have found it very much worth 
while to make the books in which our trade and industrial 
friends are interested, available to them in our vocational- 
school library. Actually the idea originated with a local busi- 
ness executive and not within our schools. 

Small pamphlets containing lists of all publications avail- 
able are printed in the vocational-school printshop and 
distributed to interested executives, foremen, or workmen. 
Publicity is also given the movement through evening-school 
classes, especially those in foremanship training. The co- 
ordinator also has ample opportunity to give out information 
about these books. 

Books are lent to any responsible executive in a local plant 
and to any employee on the signature of a responsible exec- 
utive, or of the employment manager. The books are lent 
for a period of two weeks or a month. The individual can 
secure the book from the school direct, or, if convenient, the 
co-ordinator finds an excellent point of contact frequently 
by just “dropping around” with such a book when he gets 
in the vicinity of the plant. In fact, it is very seldom that 
the co-ordinator in his frequent trips about town does not 
find it convenient and profitable to take one of the books 
wanted to an executive or foreman. 
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It is true’that the school, like other organizations, may be 
operating on a minimum - budget and that a comprehensive 
up-to-the-minute selection of pertinent books may not be 
available. However, if the school organization has “been on 
its toes” in the past, the chances are that there will be on 
hand an adequate number of books with which to initiate the 
plan. On the other hand, once in operation, it is surprising 
how many of the better and much-read books are either 
donated or are deposited in the library, by friendly industrial 
organizations, who haye become interested in the establish- 
ment of a centralized technical and industrial library. 

As they become accustomed to the idea, foremen and exec- 
utives suggest books and publications of interest to them. 
These suggestions assist materially in the selection of new 
books, and the purchase of a suggested publication frequently 
goes a long way to the creation of another friend for the 
school. 

A library of this type must, of necessity, be a matter of 
slow and unhurried growth. But certainly, for too long, many 
of us have neglected here an excellent source of contact and 
of friendship with trade and industrial organizations. Surely 
it is logical, and as a matter of experience it is practicable, 
that the vocational-school library contain and make available 
to trade and industry insofar as it is possible the best collec- 
tion of trade, technical, and semitechnical books in the local 
community. 


Foreign Wood Carving—IV 


J. I. Sowers 


Director Industrial Arts, 
Miami, Florida 


OOD carving is extensively taught in some of the 

schools in practically all European countries. Some- 
times it is given as an art subject, again it is taught to very 
young children as a part of industrial-arts work, or it is 
found in vocational or trade schools as a part of the carpentry, 
joinery, or cabinet-making trades. Both France and Spain 
make much use of carving as hand training in the early 


This is the concluding number in the series 
of studies on wood carving as taught in the 


schools of foreign countries. 


grades. India produces much beautiful carving in her schools 
organized to function in the major building trades. 

A great deal of the carving done in the northern European 
countries is wood sculpture, and not carving, to add beauty 
and decorative effect to some structural element. This, for 





? Fig. 34, A, B, and C. Carving work produced in Staatliche Fachschule 
fiir Holzschnitzlerei, Oberammergau, Germany 
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Fig. 36. Typical of a large number of similar photographs received from 
the schools of northern Europe. Fig. 37. A very unusual treatment 
of the Crucifixion done in rough surface carving 





instance, is true of the 
schools in Poland where 
wood carving is taught in 
the following allied arts 
schools: Academy of Arts, 
Warszawa; Academy of 
Arts, Crakow; County 
School of Decorative Arts, 
Warsaw; State Technical 
School, section of decora- 
tive arts, Lwow; State 
School of Decorative Arts 
and Artistic Industry, 
Poznan; State School of 
Decorative Arts, Zakopane. 

Probably the best wood- 
carving work done in the 
schools of England is that 
done at the South Ken- 
sington School of Wood- 


carving in London. Here a . - 


number of selected stu- 
dents are trained for the 
carving trade. Apart 
from this, the work of 
carving is mainly done in 


Fig. 35, A and B. Done in the Schnitzlerschule, 
Brienz, Switzerland 
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the art schools. In the Bedford Modern School, some 
excellent work has been done along traditional lines. In this 
school, the students of carving have, from time to time 
through the years, carved a paneling around the walls of the 
lecture theater. These panels are carved voluntarily by the 
students, as and when they feel like it. There seem to be no 
restrictions as to subject, design, or method. The effect is very 
interesting. One can trace a gradual improvement in both 
treatment and design as the work has progressed. 


















Religious-Subject Carving 


Oberammergau perhaps produces a greater quantity of 
carving based on religious motifs than any other community 
of similar size in Europe. The work done here, however, is 
for the most part confined to small-object carving, such as 
can be produced cheaply and is convenient 
for tourists to carry away. Nearly every art 
school where carving is taught turns to some 
extent to religious-subject carving. 

The carvings shown at A, B, and C, in 
Figure 34, are from the Staatliche Fach- 
schule fiir Holzschnitzlerei, Oberammergau. 
The groups shown at A depict the entry of 
Christ into Jerusalem. At B is the birth 
scene, and at C is a collection of 25 or-more 
small images illustrating biblical characters 
and events. Some very excellent work is 
done on these small figures. 

At A and B in Figure 35 are shown two 
excellently conceived and worked out 
figures. These were made in the Schnitzler- 
schule, Brienz, Switzerland. 

The group shown in Figure 36 was made 
in the Fachschule Partenkirchen, Germany. 


























This group is typical of many similar 
pictures from the schools of Northern 
Europe. 





We will conclude this brief study of reli- 
gious-subject carving with Figure 37, a very 
unusual treatment of the crucifixion done in 
very rough surface carving and niaking on 
the whole an unusual piece of student 
carving in this special field. 



































Fig. 38, A and B. Fetishistic carvings made by the natives of Fiji Islands. Fig. 39. Totem 
carving by U. S. Indian School in Alaska 
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Fetishistic Carving 

Fetishistic carvings are mostly of a religious nature, being 
used often in the ceremonial dances, sometimes as objects 
of worship, and at other times to placate the gods. Religious 
observances in fetishistic countries are used to escape punish- 
ment now and hereafter, and not as means for bettering one’s 
ways of living. Little attention has been paid to this form 
of carving, long regarded as purely barbarian. In recent years, 
however, enthusiastic collectors have recognized unusual 
individual characteristics in fetishistic arts. 

The fetishes shown at A and B, Figure 38, were made ‘by 
the natives of the Fiji Islands, and were received from A. 
T. Phillips, a teacher in the schools of Suva. The smallness 
of the lower limbs and the arms is characteristic of all 
fetishistic carving. We cannot, of course, say what these 
figures are intended to represent, but they are rather un- 
usual examples of this type of carving, and are cleverly 
decorated. 

Fetishistic carving is also found in numerous masks, carved 
to fit the head and face, and are used by the medicine men 
and in the tribal dances. Since we are treating masks under 
a separate heading, we are leaving them out here. 

In Figure 39, Ernest McKay, 15-year-old full-blooded 





Fig. 40. Examples of carved masks done in 
the schools of Germany 


Thlinget, is shown with his personally carved totem pole. 
This is some of the work done in the totem-carving class 
at the Indian School at Ketchikan, Alaska. There are twelve 
Indian boys in this class. This pole, made of yellow cedar, 
is a miniature. Some of the poles made in this class are 
mammoth affairs, being made of tree trunks eight or more 
feet tall. This type of work cannot properly be classed under 
fetishistic carving, since it is not religious in nature. It should 
be looked upon rather as symbolical, representing tribes, clans, 
families, or individuals. Some of these totem poles show a 
sort of genealogical history, or they may be looked upon as 
personal name plates which have significance only to those 
who understand the symbolism. 


Masks Carved in Wood 


Some of the finest and most interesting masks are carved 
in wood, and so, to this extent, mask making properly comes 
under the head of wood carving. The carving of masks offers 
a wide scope and there are a limitless variety of types and 
expressions. The mask, if intended for stage use or pageantry, 
must be hollowed out inside to fit the head with holes provided 
for the eyes, for breathing, etc. Some of the most weird and 
interesting of all masks are made by various savage tribes, 
agd by the Indians of South America and Mexico. These 
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masks are used in savage ritual and worship. They are often 
fearsome things with horns and all manner of symbolic 
decorations. The painting of these masks makes them still 
more weird and awe-inspiring. Some of the finest of modern 
dramatic masks are made by W. T. Benda, artist, whose 
work represents perhaps the very best in mask making. 





Fig. 41, A and B. Masks carved by 
the students in the School of Fine 
Arts, The Hague 


At A and B, Figure 40, are shown some very excellent 
examples of carved masks. These were made in the German 
schools. Different characters as represented in the play, or 
pageant, wear these masks to represent different emotions, 
or mythical or historical personages, etc. 

The masks shown at A and B in Figure 41 were carved 
by students of the Academy of Arts in the Hague. 

The one shown in Figure 42 is a mask made in the 
school at Arnhem, Holland. This is a typical Grecian-type 
mask. It will be noted that masks are always deeply and 
prominently carved. This is necessary to bring out the 
features under artificial lighting. Fine mask making is a 
special department of work in itself and is a trade closely 
related to the fine arts. 

In concluding this series of articles on wood carving in 
the schools of foreign countries, I wish especially to thank 
the teachers, directors of education, and the foreign consuls, 
and others, who have assisted in making this interesting 
collection possible. Let us not forget also our debt of grati- 
tude to the many students whose handwork is represented 
in this collection. It is to be regretted that owing to the 
limitations of space, cost, etc., it has been possible to show 
but a few of a very large number of interesting pictures. 
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Teaching Auto Mechanics 


John Claude 


Milwaukee, Wisconsin 


T IS interesting to note, when calling on schools, how the 
teaching of auto mechanics has changed in the past years. 
When this interesting subject was introduced into the junior 
high school, for instance, the auto-mechanics instructors who 
were brought in, immediately started to equip the school on 
a trade-school level. Difficulties, however, developed im- 
mediately, because it was found that many of the boys were 
not strong enough to lift and handle the heavier parts. The 
equipping of the auto shop in the junior high school, there- 
fore, has taken a definite trend away from automobile repair- 
ing and servicing. There are now approximately 235 depart- 
ments of auto mechanics in the junior high schools of this 
country utilizing about 245 instructors. In most of these 
schools, the subject is taught through lecture and reading 
courses. A cut-away chassis seems to prove ample because 
the objective of the course in the junior high school is 
primarily to teach the youngster what makes the wheels go 
around with as much simple technical matter and vocational- 
guidance material as can be added. 

In some junior high schools, auto mechanics has been made 
part of the work offered in the general metal shop. 

With the wealth of reading and descriptive material now 
available in the form of textbooks, as well as wall charts, 
motion picture films, catalogs and other material furnished 
free by the manufacturers of motor cars, it is quite a simple 
matter to make the story of the automobile appealing to the 
average boy. 


In the High School 

The high school, too, seems to have difficulty in deciding 
just what is to be done in its auto-mechanics courses. In 
some high schools the subject is treated from the industrial- 
arts viewpoint. In others it is looked upon from the technical 
and trade angle. In still others, a happy medium seems to 
have been struck and the subject is taught from both an 
industrial-arts and a vocational-education standpoint. In the 
past few years the subject has been taken out of a number 
of high schools in small towns. The reason for this probably 
may be assigned to the fact that the instructor thought it 
was his business to run a repair and servicing garage in 
the school. 

In one town with a population of over 50,000 where the 
subject had been discontinued, it has again been added to 
the curriculum. The auto-mechanics department in this high 
school was taken out of the basement and placed in a room 
on the second floor which had formerly been devoted to the 
teaching of science. An investment of $40 procured enough 
used-car material to furnish the room with almost every 
variety of modern automobile parts. There are various types 
of engines, transmissions, front and rear axles, and so forth. 
All of these parts have been cleaned, repaired, and set up on 
suitable stands and foundations, making a very workable 
arrangement from the teaching standpoint. 

The students in this school may elect auto mechanics for 
two years. The first year is spent in the room just described 
studying the theory of the automobile, and taking down and 
assembling the parts. On the walls of this room are displayed 
many instructional charts which were obtained from motor- 
car manufacturers. The second year of auto mechanics is 
taught in a basement shop where the student works on live 
units and where the functioning of the motor car as a whole 
is studied. 

In another town of a 100,000 population, the instructors 
have gone a step further. They not only have various types 
of engines, pumps, ignition units, transmissions, etc., but they 
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have arranged them so that they can be activated by means 
of 1/4, 1/3 and 1/2 h.p. electrical motors. This particular 
method works out very well. 

In a city of 750,000 population, certain boys who have 
difficulty with their academic subjects are allowed to spend 
as much as four periods a day in the auto shop. A special 
course has been arranged for them so that their English, 
science, and other academic subjects are all correlated with 
the subject of auto mechanics. It is interesting, for instance, 
in this school to note with what absorption and interest these 
boys who previously had evinced no interest in their science 
work now determine the density, viscosity, flash point, burn- 
ing point, etc., of lubricating oils. 

In this school, each of the automobile engines in the shop 
is inclosed in a stout wire cage. When the study of the 
engines is taken up, a crew of four boys with a foreman are 
assigned to each of the motors. When they are ready to start 
work, they get a key from the instructor with which to un- 
lock the cage. The cage can then be removed and a check 
made to be sure that all necessary parts such as spark plugs, 
the carburetor, electric accessories, etc., are intact. If any 
of these parts are missing a report is made at once to the 
instructor. In this way the responsibility for any losses can 
be fixed at once. 

The auto-mechanics departments that seem to have the 
greatest difficulties are usually those having instructors who 
believe that the only worth-while thing to teach is auto- 
mobile repairing. Probably there is no other subject in which 
there is such diversity of opinion as to the proper course 
content. This may be attributed to the lack of effort on the 
part of many teachers to determine just what should be 
included in an auto-mechanics course having the industrial- 
arts objective and what to put into the course when trade 
training is the end in view. In most cases, where difficulties 
exist, no course of study has ever been prepared and many 
teachers of auto mechanics seem to think that the use of 
a textbook is an expression of weakness. Some of the tragedies 
that have been observed are where the high-school auto shop 
exists purely as a service garage for faculty cars. In other 
cases, the teaching equipment in the shop dates back to 1925 
and earlier. In some of these shops the entire auto-mechanics 
course consists of tearing down and repairing these old relics 
year after year. Then, too, many of the shops are dark and 
filthy and in some cases the entire teaching equipment consists 
of junk which could not be sold for more than five dollars. 
Equipment of this kind can hardly be said to stimulate high- 
school students to study, nor can it give them a good opinion 
of the subject. 


In the Technical High and Vocational Schools 


It is in these institutions that the greatest progress in the 
teaching of automotives has been made. A number of years 
ago, a school shop in which trade auto mechanics was taught, 
was purely a repair shop. Now, however, demonstration, 
lecture, and academic rooms are found adjoining the shop 
and there is a growing appreciation that the subject of auto 
mechanics is exceedingly rich in source material for teaching 
science, mathematics, and other academic subjects. 

There are now entire school buildings devoted exclusively 
to the training of young men for entrance into the automobile 
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How The Machine Has Helped 
Unemployment — 

Again and again, pessimists are heard to remark in 
most doleful tones that the machine is on its way to 
supplant man. These remarks are usually taken seri- 
ously, too, and by men whose education should prompt 
them to take such general remarks cautiously. Even 
many shop teachers are affected by this talk, yet they 
ought to know some of the fallacies contained in them. 

A study made by the National Industrial Confer- 
ence Board, New York, for the National Machine 
Tool Builders’ Association of Cleveland, showed that 
the population gainfully employed in the United States 
in 1870 was 32.4 per cent of the total. This had risen 
to 39.8 per cent in 1930. During the same time, the 
population rose from 38,500,000 to 122,700,000. This 
means that while the number of gainfully employed 
in 1870 was 32.4 per cent of 38,500,000, or a total of 
12,505,923 in 1930, this number had increased to 39.8 
per cent of 122,700,000, a total of over 48,000,000. The 
population had increased 3.19 times during these sixty 
years, yet the number of gainfully employed had in- 
creased 3.91 times. 

It must be remembered too, that in 1870 more than 
half of the workers were engaged in agricultural pur- 
suits, while in 1930 this was true of only a little more 
than one fifth of the workers. 

It was during this very period, 1870 to 1930, that 
the machine made its greatest progress, yet the num- 
bers of workers increased tremendously despite the 
fact that the number of agricultural workers materially 
decreased. All of this is evidence that the machine 
need not be feared as a Frankenstein monster, espe- 
cially if industry will take a more humane view of the 
workers who not only produce the machine, but also 
must supervise the work which the machine does. 

Dr. R. A. Millikan, of the California Institute of 
Technology, in a statement made before the American 
Institute of Physics at New York, says, “Taking the 
long-range view, there is no such thing as technological 
unemployment. I say this by authority of the official 
census of the United States, which in 1880 listed the 
percentage of people gainfully employed as 34, but in 
1930, depression year, as almost exactly 40. This is 
the period during which science was applied most 
rapidly to industry, and in it the percentage of our 
population living by means of jobs has continuously 
increased.” 

The New York Times credits him with the predic- 
tion that science, in the near future, would bring about 
the birth of new and enormous industries. These re- 
marks were backed by statistics showing that the au- 
tgmobile industry, exclusive of those who furnished 
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to the industry such materials as steel, rubber, glass, 
and textiles, employed 2,409,394 persons. This, com- 
pared to the 976,004 workers who operated and cared 
for horse-drawn vehicles: in 1900, shows conclusively 
that what one industry lost was more than regained 
by the increases brought about by replacing the horse 
with a machine. 

In the same way, it may be shown that the airplane 
has made possible the employment of 50,000; the 
electrical industry, 1,000,000; radio and broadcasting, 
94,000; motion pictures, 389,000; and the telephone, 
357,000. 

Confronted with all this evidence, the teachers of 
industrial arts and vocational education may take heart 
that their work in the schools is preparing men and 
women who will live, and live well, in a civilization 
mechanized beyond all present expectations, and that 
the effort now expended in giving the students the 
groundwork of the sciences underlying the many in- 
ventions now used will be a preparation for the use 
of the new inventions which will presently make man’s 
work still more agreeable, and, let us hope, his ac- 
complishments still more manifold and far-reaching. 


Conventions 

The season for the monthly and annual meetings of 
teachers’ organizations is approaching. To many, these 
meetings are anything but welcome. Not relishing the 
idea of spending money, or time, or both on them, 
many instructors are very critical of what teachers’ 
organizations are giving their members in return for 
the money paid as dues, or for transportation and other 
costs incurred in attending these meetings. 

In some cases, these adverse criticisms are really 
justified, but when this is so, it is the fault of the 
membership at large. Everyone belonging to a club, 
lodge, or society of any kind must hold himself re- 
sponsible for the conduct of its business. If the officers 
are not capable of arranging something that is worth 
while for every meeting, the members must attend to 
improving this detail. This means that the members 
must recognize their own responsibility. The objec- 
tive of most of these teacher’s associations is primarily 
the professional improvement of its members. To this 
end every member must work. Adverse criticism, of 
course, will point out a condition, but it takes more 
than that to bring about improvement. One of the 
easiest things in life is to criticize. To help build up, 
however, means that one must make personal sacrifice 
and efforts. The fact that most people are not in favor 
of personal exertion accounts for the preponderance of 
critics over workers. 

Shop teachers who wish to advance in their profes- 
sion must of necessity join these teachers’ associations. 
They must get out of the company of those who only 
criticize. They must do everything in their power to 
make their organizations function. In so doing, they 
will gain from the experiences of others much that can 
be applied in their own shop. They will likewise have 
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an opportunity to help others with the discussion of 
the methods and devices which they have found 
helpful. 

All of this is possible only when one has concluded 
that one must give as well as receive. There can be no 
passivity about the process. If a teachers’ organization 
is dead, it is safe to conclude that the individual mem- 
bers also are dead. To revive such an organization may 
require heroic measures, but such measures must be 
applied if the organization is to give that for which it 
was originally started. 


Fire Prevention Week 


While the losses due to the ravages of fire are espe- 
cially called to the attention of the country during 
this week, and while the schools are making a con- 
certed effort to impress on their students a wholesome 
fear of the devastating effect which this elemental force 
has when it is not properly controlled, it may be well 
for the shop teacher to study conditions in his own 
shop to see whether it does not harbor fire hazards 
that ought to be removed. 

A fire in a school shop may occur during the day as 
well as at night. A night fire would be bad enough, 
since the entire building would be jeopardized. A 
school-shop fire during the day time, however, would 
be very much worse, since then the danger of panic 
among the children, adds possible loss of life to de- 
struction of property. Naturally, the woodworking 
shop needs the closest scrutiny. Not only is the well- 
dried lumber highly inflammable, but the shavings and 
the cut-offs are admirably suited for starting a fire, 
which, once under way will be difficult to extinguish. 
Added to the fire hazards in the woodshop itself are 
those’of the finishing room, or more commonly, of the 
finishing cabinet. Built of wood, as many of them are, 
it contains inflammable oils, stains, varnish removers, 
alcohol, shellac, turpentine, waxes, and straining, wip- 
ing, and polishing cloths, all fast-burning, if not ex- 
plosive materials. 

It would be well if all of these finishing materials 
were stored in steel cabinets with air-tight doors so 
that there would be little danger of fire from sponta- 


neous combustion. Since, however, so much of this” 


finishing material is still stored on wood shelves and 
in wood cabinets, the watchfulness of the instructor 
must be increased. 

There must be stringent rules covering the imme- 
diate disposal of oil- or stain-soaked rubbing and wip- 
ing cloths, paint-soaked paper, and the like. Special 
care must also be given to the hanging away of overalls 
and aprons that have been used by those engaged on 
finishing Operations. There should be no open con- 
tainers standing around with remnants of any of the 
volatile materials used for finishing, nor should any 
of these materials be kept in unmarked, or open 
containers. 

The woodworking shops are not the only ones that 
need scrutiny, however. Even the metal-working shops, 
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the auto-mechanics shops, the printshops, require defi- 
nite rules as to the disposal of oil-soaked wiping 
cloths, the storage of oils, benzine and gasoline cans, 
acids, and the like. Each shop presents its own par- 
ticular problem with regard to the care which must be 
exercised to prevent fires. It is well to study each shop 
to see what fire hazards may be present and then ar- 
range to remove them or at least adopt methods of 
safeguarding against fire as much as possible. 

Another point to remember is that the shop should 
be safe for the fire fighters, too. Fires may start from 
causes other than those immediately present in a shop. 
It is then necessary to fight that fire frequently at 
short range. Under such conditions, it has frequently 
happened that firemen were injured because they 
stumbled over lumber, pipes, or other stock piled on 
stairs or in runways that should normally be open. 
These hazards should also be checked. Of course, it 
cannot be overlooked that where shops are crowded 
into almost inaccessible places in old school buildings, 
shop teachers are frequently severely handicapped in 
making provisions which will fully safeguard their 
classroom against the danger of fire. It is necessary, 
however, to study each case and at least take all pos- 
sible precautions. 

Fire is man’s friend, but it also is a formidable 
enemy, and only constant vigilance can insure him 
against its devastating effects. 


The Lesson Columbus Taught 


Recently someone, in connection with a joke, said 
that Columbus was a man who, when he started on 
his voyage of discovery, knew not where he was go- 
ing; when he arrived in America, he knew not where 
he was; and when he returned to Spain to make his 
report could not definitely say where he had been. 
The speaker continued, saying, “We may concede that 
all of this may be true, but it nevertheless remains a 
fact that Columbus, by his discovery of America, ac- 
complished something so stupendous that man’s mind 
can hardly fathom the extent of what the world owes 
this indefatigable, dauntless discoverer.” 

Like Columbus, the teacher frequently must embark 
on a venture, the final outcome of which may not be 
quite clear and distinct — yet he must be on his way. 
Like Columbus, this teacher must advance with cour- 
age and hopefulness, ready at any moment to change 
his course as conditions may demand. Like Columbus, 
too, this teacher must accomplish what he can, ever 
intent on bettering the success gained from each new 
venture. Finally, like Columbus, this teacher may learn 
to achieve for others without expecting much in re- 
turn, and to be satisfied in having expended his best 
efforts without having gained a definite, tangible goal. 

The life of Columbus furnishes much which teachers 
of industrial arts and vocational education might well 
study and follow, and the month of October is espe- 
cially appropriate for a review of his life and accom- 
plishments. 
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industry. Where formerly the trade and vocational auto shops 
were more or less the dumping ground of boys who 
apparently could not adjust themselves in other subjects, 
these auto shops are now attended by an increasing number 
of high-school graduates. The development. of prerequisite 
courses for entrance into the trade-school auto shop also is 
worthy of note. In some cities, students are required to take 
a six-month preparatory course in general mechanics, and 


in the proper manipulation of hand tools. One preparatory- 


course extends over 18 months before the student is per- 
mitted to enter the trade-school auto shops. Whether this 
procedure is sound or not does not come into consideration. 
The important fact is that there is a decided demand for 
high-grade candidates for the industry, who have received 
a training second to none. It is obvious that some knowledge 
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of machine-shop work, electricity, sheet-metal work, and 
metallurgy is good preparation for the young man who intends 
to be a mechanician worthy of taking care of and servicing the 
racing car of a man like Kelley Petillo. 

The real auto-mechanics teacher, even though clothed in 
a greasy smock and buried in the darkest and most dismal 
corner of the school building, must not lose sight of the 
importance of the subject which he is teaching. If he is the 
right kind of man he will cleverly clothe the dirt and grease 
and the miscellany salvaged from the junk heap with the 
romance surrounding the astoundingly rapid developments 
that have marked the meteoric rise of the automobile indus- 
try. He will instill his own enthusiasm into his students and 
arouse in them the ambition to follow in the footsteps of 
the men who have made the 1935 automobile possible. 


The Art of Metal Working—I 


C. Weiler 


New York City 


(See Supplement No. 320) 


ROUGHT-IRON work is receiving more and more 

W attention as an industrial-arts activity. This may be 
due to the fact that teachers are forever looking for new 
and interesting subjects or it may appear especially suitable 
for schoolwork, because wrought iron is a versatile material 
especially applicable for use in vocational and avocational 
training. 

Wrought iron lends itself exceedingly well to the making 
of objects varying in design from those that are so simple 
that they can be made readily by the pupils in the lower 
grades, or so elaborate that they test the skill of the most 
advanced student. Lastly, the material is extremely low in 
cost, a factor that should carry considerable weight in this 
day of low budgets. It might also be mentioned that for the 
general type of work adopted in schools, the equipment 
needed is simple and inexpensive. 

It is to be deplored that poor design characterizes so much 
of the work made of wrought iron in the school. Then, too, 
the techniques used frequently are not conducive to the 
achievement of the best results. Furthermore, the finishes 
applied very often are not in good taste, nor are they in the 
spirit of the material used, thus even spoiling the appear- 
ance of otherwise pleasing and well-designed articles. The 
reasons for this are not difficult to find. In order to design 
efficiently and artistically, one requires first a general but 
thorough training in art, and second a specific training in 
design in relation to the medium to be worked. Then, too, 
years of practical training in the shop are an absolute 
requirement if one is to know thoroughly the material that 
is to be used. That such preparation is beyond the scope of 
the teacher-training school is evident. This article will there- 
fore endeavor to assist the teacher of the crafts in improv- 
ing his understanding of the fine arts in both wrought iron 
and beaten metal work. A careful and extensive study of the 
work in schools shows an extremely pleasing fact, and that 
is that the workmanship in itself is clean and displays a care 
and a love for the work, thereby showing a sincere endeavor 
on the part of teacher and student to do the work right. 

This is more than half the battle and will assist those who 
study this series of articles in overcoming the deficiencies 
that have been previously mentioned. 

The term “wrought iron” as applied to this type of work 
is in reality a misnomer, as genuine wrought iron finds but 
very little application in it. The metal used today for art- 
work is practically all mild steel. The essential difference be- 
tween steel and wrought iron is one of manufacturing 
processes and while both are soft and pliable, wrought iron 


This is the first of a series of articles which 
contains the essential parts of the .1935 
lecture demonstration of the Wrot Iron 
Designers. In it are discussed the design 
and techniques of metal working that may 
be used in the schoolroom. 


is the more workable of the two. Iron, furthermore, is less 
apt to have the carbon burnt out in the fire during severe 
forging operations. Another outstanding quality of wrought 
iron, particularly for exterior work, is its high resistance to 
corrosion. However, for the work done in the schools, mild 
steel is entirely satisfactory. 

In setting out to make an object of wrought iron, it is 
most essential that the work be conceived as a whole and 
that the design be placed on paper. This means that the 
article to be made has to be judiciously designed, after which 
the design should be carefully followed.. It is not the inten- 
tion of the writer to go into the general discussion of design 
and periods, nor is it essential that the small items made in 
the school shop be carried out in strictly period design. It is 
important, however, that the designs for wrought-iron work 
be created in the spirit of the material that is used. This 
means that its possibilities as well as its limitations must be 
considered. It is incongruous, for instance, to take a motif 
from, or the entire design of a silver candlestick and execute 
that in iron— or vice versa. Silver is a precious metal and 
therefore, from the economical standpoint, heavy bars cannot 
be taken as the basis of a design in which it is to be used. 
Iron, however, embodies strength and toughness, and being 
inexpensive, is an ideal medium to be used just that way. 
Again, copper or brass or any of the softer metals may be 
chased, raised, or lowered. Sheet iron, however, does not 
lend itself readily to this form of manipulation. A piece of 
repoussé work in iron may show the manual skill of the 
worker, but it can hardly be classed as a piece of artwork. 

Since most schools are not equipped to do hot forging, the 
following elements of design were especially chosen because 
of their application to the work commonly known as cold 
bent iron work. 

Chart I 

Chart I shows the most important and widely used form — 
the scroll. Although most forms used for ornamentation are 
taken from nature, practically all of them are governed by 
definite geometric principles. Thus the single scroll shown 
at a in Chart I is a parabolic curve composed of a series 
of circular sectors struck from different centers. In order to 
test whether a scroll drawn freehand is good or bad, observe 
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whether the space, narrow at the inner end, gradually widens 
as the curve proceeds. Also, the curve composing the scroll 
should be smooth and the eye should be able to follow, from 
its beginning to its end, with an even speed without any 
sudden spurts or stops. The two combinations used most 
frequently are the double scroll shown at b and the S scroll 
shown at c. The scrolls at the two ends may be both of the 
same size or one may be smaller than the other, depending 
upon the requirements of the general design. There must 
be harmony between the two ends, however, as both of 
them should be designed in the same spirit. In the S scroll, 
the connecting line should come in a graceful correlated sweep 
rather than in a straight line. At d, e, f, g and # are shown 
a series of combinations with sharp breaks applicable to 
various types of designs. At i, k, 1, m, and m are shown a 
number of inner terminations of the scroll. The one at 7 is 
flared and peened; the one at & is rolled solid (this has to 
be done in the fire); the one at / is embellished with a 
rosette; /, shows how the inside is rolled to a loop to take 
the rivet of the rosette. The scroll shown at m is flared and 
peened, split with the hack saw and then spread. At m is 
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shown the termination of a scroll made of round iron, in 
which the iron is spread flat, cut or filed to the leaf shape, 
and then slightly hammered. 

There are various methods used in the school shops for 
making these scrolls. There is, for instance, the piece of 


’ pipe provided with a slot. Another type of scrolling device 


consists of pins mounted in a block or set on variable 
centers. Then there is the heavy piece of round iron bent 
to U shape which is fastened in the vise. Besides those 
enumerated, there are many others. One method, not so 
frequently used, is to hammer the scroll over the horn of 
the anvil. This, while good, has the disadvantage that it 
requires skill which can be acquired only by continued 
practice. 

A better way for making a scroll is to shape the first 1% 
to 2% in. over the vise jaws or over the horn of an anvil. 
The rest of the scroll is then made by means of the bending 
fork and gauge, especially developed for this type of work. 
A more complete description of these bending processes may 
be found in the No. 100 series of job sheets published by 
the Wrot Iron Designers. 


Accidents and the Printer 


R. Randolph Karch 


Arsenal Junior High School, 
Pittsburgh, Pennsylvania 


HEN compared with other industries, printing shows 
W. good accident record. The accident severity rate of 
the printing industries for one year was .29 days lost per 
1,000 hours worked. This was the lowest rate of 28 industries. 
The accident-frequency rate for the same period was 9.67 
injuries for each million hours worked.* 

Sources of Accidents 

According to the National Safety Council, most of the 
accidents in job and newspaper establishments are due to six 
causes: from handling stock, from floors, from hand tools, 
from presses, from clothing, and from handling equipment.” 
While accidents from these causes are relatively rare and 
seldom of serious importance, they are, nevertheless, a poten- 
tial danger, and require much diligence in safeguarding 
dangerous operations and machinery. Information requested 
in a governmental survey of major accidents in the printing 
trades over a period of five years gave a total of 139 cases, 
or one for each 585 employees. The ratios from accidental 
hazards are very low at every age period up to 64. The occu- 
pational factor is nil, although the number of machine injuries 
in the age period from 15 to 24 is high.* In this respect, “It 
has long been recognized that the natural curiosity, lack of 
prudence, and imperfect muscular co-ordination, inherent in 
youth, made it dangerous to employ boys and girls in proxim- 
ity to complicated machines.”* 

Over half of the accidents in the aforementioned survey 
resulted in the loss of fingers, hands, or arms, and 
occurred for the most part in pressrooms.® The workers, there- 
fore, should be instructed in the common dangers in oper- 
ation of presses, and also as to the folly of ignoring pre- 
cautions that insure them against accidents that are easy to 
prevent. Co-operation between the employer and employee 
is very necessary to produce good results.® 

The Use of Guards 

The State of Massachusetts took the lead in 1877 with 
the first American law requiring factory safeguards.’ Now 
Safety and Health in Job and Newspaper Printing Establishments, p. 1. 

2Ibid., p. 37. 

%Causes of Death by Occupation, p. 37. 

. ‘United States Monthly Labor Review, December, 1932, p. 1315. 

SHealth Survey of the Printing Trades, p. 13. 


®Jbid., p. 14. 
United States Monthly Labor Review, November, 1933, p. 1103. 


This article contains information on 


accident hazards and their avoidance as 
outlined in the author’s previous article 


which appeared in the October issue of 
this Magazine. 


practically every state in the Union has passed laws requir- 
ing the placing of guards on hazardous machines. In this way, 
the employer has been forced to protect the workers from 
accidents by guarding exposed belts and pulleys, and by in- 
stalling platen guards on hand-fed presses. The most serious 
and permanent injuries occurring in the printing trade are 
those involved in the operation of rotary, cylinder, and 
platen presses. Safety treads; toe boards, and handrails should 
be provided for the upper sections of all large machines. 
Pressmen often get burned on gas-fired driers when pulling 
sheets from the press when their hands get caught between 
the gas flame and the delivery box. A hand hole cut in the 
side of the box will remove this danger.® The habit of remov- 
ing bits of foreign matter from the forms on a press when 
the machine is in operation is very dangerous. All presses 
should be shut down before oiling, cleaning, or adjusting. The 
operator of the platen press must be impressed by the fact 
that if he reaches through the press for a falling sheet, he may 
lose his hand, or possibly his entire arm. Platens should be 
made-ready so that the operator feeds the sheets over the 
rising guard, and not from the side of the machine. 
Paper-Cutting Hazards 

Automatic paper cutters are now fairly well guarded, most 
of them necessitating the use of both hands in bringing down 
the blade. A hand on a lever is not one that comes in contact 
with the knife. Two workmen should never operate the same 
machine at the same time. This is done in school shops, 
at times, but it should not be tolerated. 

There is little danger from accidents on monotype and 
linotype machines, as the machines are well guarded against 
squirts and possible contact with gears and belts. 

Clothes Hazards 

Men who wear coveralls or overalls in the pressrooms 
should be cautioned against rolling their sleeves and trousers 
on the outside. This is a dangerous practice, as the clothing 


8Safety and Health in Job and Newspaper Printing Establishments, p. 4. 
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thus rolled might come in contact with moving parts of the 
machines. Trousers rolled on the outside also present a 
tripping hazard. Both sleeves and trousers, if they must be 
shortened, should be rolled on the inside for safety. Shoes, 
likewise, if in a ragged condition, create a tripping hazard. 
Good, although cheap, shoes can be worn with safety. 
Handling of Stock 
Flat stock, packed in boxes, can be prevented from falling 
and injuring workmen by nailing a board along from box 
to box. The stock trucker should receive help in steadying 
the crates as he tilts them onto his truck. The removal of 
protruding nails from boxes will prevent possible scratchés, 
which are often a source of infection.® 
Floor Hazards 
Safety habits in regard to floors should be acquired. Sheet 
metal should be placed under presses and other machines 
to catch surplus oil and keep it from running over the floor 
and making it slippery. The floor should be kept clean. Often 
wrenches, chucks, and the like, are hidden under spoiled sheets 
scattered over the floor, thus presenting a serious tripping 
hazard. Aisles should be kept clear, and adjacent furniture 
must not have sharp or protruding edges. 
Press Hazards 
To be safe from cuts on the hands, two men should place 
and remove rollers from press carriages on cylinder machines. 
Men have been known to be severely cut on the hands by 
the practice of carrying spot-up knives in their pockets. 
Shields for open knives should be provided. 
Building Conditions 
Accidents are often due to.the general condition of the 
building in which the printshop is housed. The individual 
drive has eliminated, to a great extent, the hangers, shafting, 
and overhead belts, which formerly obstructed and retarded 
the diffusing of light, and accumulated or scattered oil and 
dirt.1° Windows must be kept clean, and sufficient lights 
provided to safeguard the workers. Lamps and shades, to be 
effective, must be cleaned often. 
The Factor of Fatigue 
The factor of fatigue in accidents should not be overlooked. 
The pamphlet, Practical Methods of Reducing Fatigue, pub- 
lished by the National Safety Council, says: “The average 
man is apt to think of fatigue as tired muscles. Actually, 
in such a case, it is the nervous mechanism controlling the 
muscles that is tired. Fatigue is recognized as being of three 
kinds: (1) ordinary physical fatigue due to muscular exer- 
tion, (2) mental fatigue due to the use of the mind, (3) 
nervous fatigue due to exhaustion of the nervous force. This 
is almost always the result of whipping the body to further 
exertion beyond the point of either physical or mental 
fatigue.”!? “A man who is fatigued does not see, does not 





*Ibid., p. 2. 
Survey of Hygienic Conditions in the Printing ae eg >. 13... 
“Practical Methods of Reducing Fatigue, pp. 1, 
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hear, does not understand, and does not act with his ac- 
customed speed. For example, he may be working ona. . . 
press and actually see the machine descending upon a finger, 
yet slowness of reaction, or of comprehension, will result in 
his not removing his hand in time to avoid an accident. He 
may hear a warning cry and dimly understand its meaning, 
yet his mental machinery may be so dulled by fatigue that 
the accident occurs before he can summon his will and wits 
to act. Sometimes this condition occurs because the employee 
has enjoyed a long evening of pleasure, and industry is not 
the blame.”!? Therefore, if the worker expects to be safe 
from accident hazards, he must be careful to get a reasonable 
amount of rest and sleep so as to be fresh when he goes to 
‘work. Worry, ill health, rhythm, concentration, noise, vibra- 
tion, monotony, and poor light are other factors in fatigue. 
Proofreaders’ desks should be removed from the noise of 
machinery. 

The codes under the National Recovery Act generally 
contain provisions requiring employers to provide safe and 
healthful conditions of employment.'* Whether or not the 
provision set up in these codes will become permanent now 
that the NRA is dead, is questionable, yet these codes con- 
tained much that would bring about safer and more health- 
ful conditions for the printer. 
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Steel-Rule Dies for Cut-Outs 


Robert F. Salade 


Philadelphia, Pennsylvania 


HROUGHOUT the printing and lithographing industries, 
de amazing variety of paper, cardboard and paper-board 
cut-outs are being produced with steel-rule cutting dies. The 
term “cut-out,” as used in this article, applies to any kind 
of printed or lithographed matter that is to be cut out to a 
special or fancy shape. There is an ever-increasing demand 
fer this wide range of work, and entirely new uses for attrac- 
tive paper-board cut-outs are constantly being discovered by 
advertising experts, printers, and lithographers. 





A bit of practical information for the in- 
structor of the printshop. The material may 


also be used as related-subjects material. 


For the most part, the designs for nearly all styles of 
paper or cardboard cut-outs are either printed or lithographed 
in several colors. Printing in metallic-ink colors is often in- 
corporated with multicolor designs. The four-color halftone 
process is used for many pictorial subjects. In all cases, the 
sheets of stock are printed or lithographed before the designs 
are cut out to desired shape. Long runs are produced with 
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gang forms of duplicate plates, printed or lithographed on 
large-size sheets of stock, and for this class of work gang 
forms of duplicate steel-rule cutting dies are usually em- 
ployed in making the cut-outs on a high production basis. 
Many long runs of cut-outs, however, are produced with a 
single die on a high-speed platen press. Among the most 
popular lines of color-printed cut-outs are those named as 
follows: 

Advertising booklets; folders; broadsides; wall and desk 
calendars; package inserts; fancy embossed gummed labels; 
package seals and advertising stickers; cardboard fans; hotel 
menu cards; announcement folders; souvenir programs and 
menu folders; pictorial cardboard game and toy sets, such 
as bridge tallies and jig-saw puzzles, for example; greeting 
cards and folders; pictorial stock folders (arranged for im- 
printing) for specialty shops; coin-holding cards and folders; 
bookmarkers, valentines, window-display price cards and 
placards; pictorial display cards for use in retail stores, and 
large-size paper-board window display pieces of the many 
different styles which -are used in connection with national 
advertising campaigns relating to merchandise. In addition 
to special shapes of cut-outs, “open-window” cut-outs are 
made in numerous designed covers for booklets, brochures, 
and programs, also to some extent, in pictorial pages for 
booklets and brochures. 

Steel-rule cutting dies, for making cut-outs from paper, 
cardboard, etc., can be worked on any of the following kinds 
of presses: Heavy platen cutting and creasing presses, flat- 
bed cylinder cutting and creasing presses, platen embossing 
presses, heavy makes of platen printing presses (with inking 
rollers removed), regular flat-bed cylinder printing presses 
(with inking rollers removed), automatic flat-bed job cylinder 
presses (with inking rollers removed). With automatic flat-bed 
cylinder presses, however, the height of the steel cutting rules 
in dies should be only type high (.918 in.), and only paper 
and lightweight board should be run. Working conditions are 
altogether different with the other kinds of presses mentioned. 
For example, when cut-outs are to be produced on a platen 
press, the platen is to be equipped with a removable steel 
plate — thick enough to serve two purposes; namely, to 
protect the surface of the platen of the press from direct 
contact with the sharp edges of the steel-rule dies, and to 
form a hard, smooth surface, or counter, for contact with 
the edges of the dies. To provide for these same two purposes, 
the impression cylinder of a standard make of flat-bed cylin- 
der cutting and creasing press is equipped with a hinged steel 
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Fig. 1. A_ steel-rule 

cutting die for cutting 

out a special shape 

for a printed card- 

board window-display 
piece 


jacket. When a regular platen printing press or embossing 
press is to be used for cut-out work, temporarily, the platen 
may have a sheet of hard pressboard glued onto it, and-the 
same kind of counter may be attached to the impression 
cylinder of a regular flat-bed cylinder printing press, for cut- 
out work. 
How Steel-Ruie Cutting Dies Are Made 

To provide for the making of all shapes, styles, and sizes 
of cut-out dies, steel cutting rule is manufactured in various 
tempers, thicknesses and heights. The five standard tempers 
are: Extra hard, hard, medium hard, soft, and dead soft. 
All these different tempers of steel rule are made in thick- 





Fig. 2. A steel-rule cutting die 

with the bent pieces of rule 

inserted in a block of laminated 
board 
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nesses of 1, 2, 3, 4, 5, 6, 8, 10, and 12 points, and with either 
center face or side face, as ordered from the manufacturer. 
The three standard heights are: .918 in., .923 in., and 
.937 in. 

There are hundreds of different uses for these various 
tempers, thicknesses, and heights of steel cutting rule. But, 
the 2-point thickness and .923-in. height is used to the greatest 
extent in making cut-out dies for printed paper and card- 
board. Thicker rule of the .937-in. height is used in making 
cut-out dies for thick and hard material, such as paper- 
board window-display pieces, and the like. 

Steel cutting rule of the standard hard temper is generally 
utilized for straight-line sections of odd-shaped dies, also 
entirely for straight-line dies designed to cut out such shapes 
as triangle, diamond, Latin cross, keystone, step formation 
for a building design, pyramid, hexagon, octagon, etc. Hard 
and extra hard tempers of steel rule require no heat treatment 
for use in cutting dies. 

Soft and dead-soft tempers of steel cutting rule are used in 
the making of fancy, odd-shaped, and the most intricate 
designs of cut-out dies. With the aid of a pair of pliers and 
a bench vise with flat jaws, the die-maker can bend strips 
of soft or dead-soft steel rule to any desired shape. Or, this 
work can be performed more accurately by means of a 
patented make of rule-bending press, and sets of steel male 
and female rule-shaping dies. After the strips of soft or dead- 
soft steel rule have been bent to the required shapes for 
cutting dies, it is necessary that the pieces of rule be 
hardened and tempered. The common method of hardening 
is to hold each piece of rule, with a pair of pliers, over a gas 
or Bunsen burner, until the rule becomes a cherry red; then 
the heated rule is dropped into a bath of quenching oil. The 
hardened rule is then tempered by first dipping it into a 
heavy type of tempering oil, then holding the rule over a gas 
or Bunsen burner until the oil on the rule catches fire and 
gradually burns off. The sides of the hardened and tempered 
rule should be cleaned and polished with rouge and fine 
emery cloth. 

While the greater number of steel-rule cutting dies, both 
single and gang-form, are set up in mortised blocks, of either 
laminated board or cherry lumber, many plain and straight- 
line cutting dies are set up with labor-saving lead or iron 
furniture, type quads, leads, slugs, and brasses. All-metal 
cutting dies are also set up with such spacing material as 
linotype, intertype, and Ludlow blank slugs, sawed to fit into 
the open spaces of the dies; monotype quads, leads and slugs, 
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effort 





and the new kind of montoype metal furniture, cast in any 
length from 12 points up to 30 in., and in type sizes from 
14 points up to 72 points. It is a comparatively easy matter 
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to saw-trim long strips of this material into necessary lengths 
to fill in the open spaces of either cutting dies or cutting 
and creasing dies. 

The two standard heights of both laminated board and 
cherry lumber are 5%-in. and 34-in. The principal advantage 
of laminated board over cherry lumber is that blocks of the 
laminated board will not warp, expand, or contract to any 
serious extent under irregular climatic conditions. Both kinds 
of board are supplied in many different-cut sizes, including 
extra-large sizes, as ordered from dealers. Individual cutting 
dies may be inserted into single blocks of either laminated 
board or cherry lumber, and a number of duplicate cutting 
dies can be inserted into one extra-large block of laminated 
board or cherry lumber. For gang forms, individual blocks 
and dies may be placed together and locked up in a chase. 

The manner in which a single cutting die is made with 
a block of either laminated board or cherry lumber is 
described as follows: 

A pattern for the desired shape of die, cut out from a 
sheet of cardboard, is used by the die maker, not only in 
predetermining the lengths of steel rule to be cut and the 
shapes to which the pieces of rule are to be bent, but also 
in marking the shape for the die on one surface of the block. 
This marking is done accurately, either with a sharp-pointed 
tool or a hard-lead pencil. The marked diagram indicates all 
the lines to be mortised. In a plant where the equipment does 
not include a power jig saw, it is possible to mortise the 
block with a small hand saw of the kind known as a “key- 
hole” saw, or with a coping saw. 

The sawing is done entirely through the block, and the 
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marked pattern should be followed closely. It is necessary, 
of course, to have two mortised lines wide enough to provide 
for insertion of the thickness of the steel rule used for the 
die. This can be accomplished easily by resawing one or 
more times along the originally sawed sides of mortised lines 
in the block. The sawed sides of the block may be smoothly 
finished by rubbing a strip of fine sandpaper back and forth 
against them, through the mortised sections. When the proper 
mortising has been completed, the pieces of steel cutting rule 
are inserted tightly in the mortised lines in the block, to 
uniform height. 

“Corking” the die is the final operation. Rows of small 
pieces of cork or sponge rubber are to be glued to the surface 
of the die block, near both sides of all cutting rules in the 
die. The purpose of this “corking” is to push each cut sheet 
of stock off the die form after each impression made by 
the press. In order to prevent cut sheets from falling apart 
as they are delivered from the press, it may be necessary to 
file a few, small V-shaped slots in the cutting edge of some 
steel rules in the die. When the run of work has been com- 
pleted, piles of the cut sheets can be stripped of waste 
material. 

Press make-ready for cut-out dies is simple. The main 
requisite is to adjust the impression of the press so that the 
cutting rule will cut through the stock sharply, without hav- 
ing the edge of the rule indenting the surface of the counter. 
Rules which are slightly low in a die form can be brought 
up to the proper height by underlaying them at the back of 
the form with strips of hard manila paper. No make-ready 
should be placed on the surface of the counter. 


Reducing the Cost of Drafting 


August Flam 


John Marshall High School, 
Los Angeles, California 


HE high schools in the school system in which the 
writer teaches mechanical drawing, furnish drawing and 
tracing paper, drawing ink, pencils, erasers, drawing board, 
and thumb tacks to the pupil. This makes it necessary for 
the pupil to purchase his own drafting set, T square, scale, 
triangles, French curve, and protractor. The cost of this 
equipment is considerable, and it is obvious that many pupils 
are kept out of the drafting classes because of lack of funds. 
Inasmuch as books in most subjects, and supplies and 
equipment in chemistry, biology, and art classes, are fur- 
nished gratis, and in practically all the industrial-arts courses 
no equipment has to be purchased, it seems that a heavy 
penalty is being levied on mechanical drawing. Prior to 1930, 
however, in spite of the handicap, hardly anybody protested 
against spending money on drawing equipment. It was all 
taken as a matter of course, and in very few cases did the 
cost keep pupils away. Today, and since the early part of 
1930, the picture is quite different. In the pupils’ minds the 
question resolves itself to this: Provided he could obtain the 
money, would it be of any advantage to expend from five to 
ten dollars on equipment for a subject which he might not 
like, and in which he might not succeed? In some cases, 
spending money on school equipment cannot be considered 
for a moment —the family has all it can do to supply the 
necessary food for its members. 

Facing this situation, the problem was presented to the 
principal, with the suggestion that funds could be borrowed, 
perhaps from the student-body treasury, with which to 
purchase equipment to rent out to students at-a nominal 
rental, it might draw the financially disqualified group into 
the, drafting classes. 

As an experiment, a small amount was advanced, and with 
cautious shopping, fourteen sets of instruments were bought 


— 


How attendance in the mechanical-drafting 
classes was increased by instituting a rental 
system whereby students could secure the 
use of drawing equipment at little cost. 


from a dealer who was retiring from business. Some publicity 
was secured through the medium of the daily bulletin at the 
opening of a new semester, and the enrollment jumped up- 
ward at once. 

A system was worked out whereby each student who 
checked out a set of instruments was expected to pay the 
small rental fee of ten cents a month— provided he could 
afford to do so. Most renters were able to meet these pay- 
ments. Those who could not, were requested to mention the 
fact privately to the instructor, to save any possible embar- 
rassment. A nickel or a penny were accepted where larger 
payments were not possible. Everything was done to maintain 
pupil self-respect he was either paying his way, or was 
rendering some slight service which would benefit the group. 

More money was borrowed and more drafting sets were 
purchased. While only a minor portion of the loan has been 
repaid, we are headed in the right direction, and eventually 
the equipment will belong to the department. The day will 
then arrive when every needy pupil will be given all the 
necessary equipment gratis and rent-free. 

It is characteristic of pupils in mechanical-drawing courses 
to want to own their equipment. Thus, as we climb farther 
and farther out of the depression, the demand for loans of 
equipment will diminish. 

The -dreaded task of asking pupils for money on the first 
of each month is the one drawback and disagreeable feature. 
But as a whole, the general feeling is that the experiment has 
netted dividends, which outweigh by far all the disadvantages 
so far encountered. 








November, “1935 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


339 





Problems and Projects 














A HANDY TRIPOD 
W. W. Scott, Supervisor of Industrial Arts, 
Topeka, Kansas 
This tripod is designed so as to be used either with a 


camera or a plane table. It can be made easily in the school 


shop, and is strong enough to withstand almost any amount 
of rough usage. It appeals especially to those scouts, who are 
making maps for their scout tests. 

The top of the tripod is of 5-ply fir panel, and the legs 
are of oak strips, as shown in Figure 1. Before bolting a leg 
together, make a groove in each strip at the bottom, so that 
a 16d nail can be clamped between the two strips. The point 
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3 Fig. 1. Tripod for camera or plane table 





Fig. 2. The assembled 


tripod 
The plane table mounted on the tripod 


Fig. 3. 


of the nail should project beyond the end of the leg. This 
is to prevent the tripod from slipping after it is set up. 

The slats are bolted together at the bottom with % by 
%-in. r.h. stove bolts, and the legs are fastened to the top 
piece by % by 4-in. stove bolts. 

A coat of shellac applied after the tripod has been 
assembled protects it and adds to its appearance. 

A small drawing board completes the plane table. It is 
fastened to the tripod by the clamp shown in the drawing. 
The stove bolt should be soldered or brazed to the brass 
plate, and the whole screwed to the underside of the draw- 
ing board. The underside of the brass plate should be set 
flush with the under surface of the board. 

If a camera is to be mounted on the tripod, use a %-in. 
stove bolt. 


CHANGE GEAR HOLDER 
F. Muir, Hamilton, Ontario, Canada 
Change gears, emery wheels, milling cutters, and the like, 
are often mounted on an upright peg to keep them together. 
But this system has one fault, namely, the whole lot must 
be lifted off if the bottom one is required. 
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The writer recently noticed an excellent holder that elim- 
inates this and enables any gear to be removed without 
disturbing the relative position of the rest. 

It is made entirely of iron pipe and fittings. Two lengths 
of pipe are threaded into end plates and these are secured 
to the floor. Two elbows and a horizontal pipe between them, 
cut at 45 deg. as shown, complete the holder. The right-hand 
elbow is left loose enough to turn on the vertical pipe. With 
all the gears in place on the holder, any one can be removed 
by sliding the others one way or the other until the required 
one is next to the break in the pipe. The pipe in the loose 
elbow is then swung around to make the necessary opening 
to remove the one wanted. After the gap between the two 
pipes has been closed, slide a few of the gears over the joint 
to keep it closed. 
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Occasional Table designed by 


DON’TS FOR THE GENERAL SHOP 
George C. Donson, Washington, Pennsylvania 


1. Don’t talk to anyone operating a machine. 

2. Don’t wear loose clothing or flying neckties. They cause 
accidents. 

3. Don’t wear rings on. your fingers while working at a 
machine. 

4. Don’t forget to stop your machine when taking measure- 
ments or when oiling. 

5. Don’t use a file without a handle, either at the bench or 
at the lathe. 

6. Don’t .have anyone assist you when using the squaring 
shears. He may trip the shears at the wrong time. 





GLUE AND DOWEL 


“ OCASONAL 
TABLE 





3° 


MATERIALS 
W0.| _W70. \THICKNESS| WIDTH | LENGTH 
6 lve" a BE oss 
7 2° s* 9” 
& - i 6” 
9 V4" 42" 4Y2" 
LANE. 


Floyd D. King, Phoenix, Arizona 


7. Don’t use any machine until you are sure that it is ready 
for use. 

8. Don’t fail to use a little rosin when pouring babbitt metal. 
Rosin dries out the dampness and prevents blowing. 

9. Don’t forget to wear goggles when pouring metal. 

10. Don’t forget that a clean shop is a safe shop. 





REMOVING RUST FROM STEEL TOOLS 


Immerse the rusty tool for 10 to 12 hours in a solution 
made by dissolving chloride of tin in distilled water until a 
saturated solution has been obtained. Then rinse off the tool 
in running water and dry thoroughly. 
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ELECTRIC SCOREBOARD FOR 
BASKETBALL 
Hugh J. Eisenhauer, Senior High School, 
Watertown, Massachusetts 

This scoreboard will make a fine project for the industrial- 
arts department of any high school equipped to do machine- 
shop and sheet-metal work. 

It is not only a useful piece of apparatus, but it is an 
inspiration to every player on the home team to run up a 
score. It gives the player a thrill to see his score being 
registered by the mere pressing of a button. The total cost 
of material should not exceed $35. 





Fig. 1. The face of the scoreboard 
Fig. 2 Plugging in the switchboard 


This board is operated by means of disks which are turned 
by the pull of weights and released by means of electro- 
magnets. The disks are spaced in ten parts. Games are usually 
played in eight-minute periods, and the last of a game or 
the amount of time left to play is most important. The 
minutes-to-play disk, instead of the figure nine, has figure 
4 indicating % minute left to play. The names of the 
different teams are painted on plates and inserted on the 
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front of the: scoreboard. See Figure 1. The lettering of the 
plates and disks can be done by some boy in the class who 
likes the work and shows talent for sign painting. 

This project has been carried out even to the making of 
drawings and to the winding of the magnets by the boys. Its 
construction covered a period of one school year with a class 
of twelve boys working four periods a week. 

The scoreboard is operated from the gymnasium floor near 
the center at the side lines. The wires to operate the board 
are run through 34-in. pipe around the balcony and wall to 
a block containing contact points. 

When a game is to be played, another block of contact 
points, connected to flexible wires, is inserted inf the wall 
block. The other end of the flexible wire is connected to a 
board containing six bell buttons, as shown in Figure 2, which 


‘is placed on the timer’s table. The scoreboard is operated by 


pressing the proper buttons. 

The buttons are arranged on the button board as the disks 
are on the scoreboard. To the right of the minutes-to-play 
button is the bell or horn button to be used to start and 
stop the game. The bell or horn being located in the inclosed 
scoreboard as shown in Figure 3. 

The wire used to operate the scoreboard is the common 
bell or annunciator wire. The number of wires necessary is 
one for each disk, one for the bell or horn, and one for the 
ground wire, making a total of seven wires. It is best to 
have an extra wire in case of a short or open circuit. If the 
extra wire is not needed, it can be tied in with the ground 
wire to cut down the resistance. 

The pull of the weights through the picture-wire cables 
which pass over idler sheaves at the top of the board, as 
shown in Figure 3, rotates the sheave casting, and it in turn 
acts on the disk casting. The connection between the two 
is by means of the contact of the ends of the spiral springs 
on lugs on the castings, which gives the disks an easy motion 
and cushions easily the pawls and spacing disks shown in 
Figure 4. 

The pawls are made of 1% by %-in. steel drawn out at 
the forge and offset, giving them the appearance of a forged 
boring tool. A % by 34-in. hole is cut through the pawl for 





Fig. 3. The switchboard as seen from the rear 


Fig. 4. A close-up of the operating-disk mechanism 
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a piece of 5-in. square steel to pass through, which acts 
as a fulcrum for the pawl. 

Between the pawl and the end of the magnet, and fastened 
to the pawl, is a piece of 1/32 by %-in. German silver, which 
acts as a spring and also as a magnetic insulator between 
the pawl and iron core of the magnet, giving instant release 
to the pawl. 

The electromagnetic coils are wound in the lathe on a %- 
in. diameter core. Care must be used to insulate winding wire 
from the metal core by using a fiber or rubber sleeve. The 
amount of wire used in each coil is one pound of No. 18 
or No. 20 d.c.c. : 

The size of each coil is 2% in. long and 1% in. diameter. 
The transformer used is a G. E. No. 2134-100 watts which 
has 3 voltage changes. The voltage used on the coils is 
30 volts. 

We found that a 6-in. bell did not make sufficient noise to 
stop the game when spectators were cheering in a large gym, 
so an auto horn was installed which gives the desired results. 

The general construction of the scoreboard is left to the 
teacher, and the material he can obtain or has on hand, in 
order to keep the cost low. 

The frame, which is 54 in. wide, 70 in. high, and 9 in. 
deep, is made up of 1%-in. angle iron, and covered with 
No. 26 gauge black iron. 

The front is made with two sheets and has a vertical lock 
seam in the middle. The openings for the figures are 414 by 
6% in. These openings must be cut out % in. less and turn 
in a %-in. hemmed edge. The disks are made of No. 26 
gauge black iron 25 in. in diameter with a No. 11 wire edge. 

The spacing disks, as shown in Figure 4, are made from 
cold-rolled steel, 8 by 8 by % in.; centers to be drilled to 
¥%-in. diameter to fit a turned hub on the hub castings, as 
shown in Figure 5. Drill 5 holes for round-headed stove bolts, 
to fasten spacing disks to large disks. Fasten the 5 plates 
together with stove bolts. Then place them on an arbor and 
turn them to 8 in. in diameter. Next, place them on index 
centers on the milling machine, and with a side cutter, notch 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


November, 1935 


the 10 spacings about 3/16 in. deep. The notchings may then 
be filed tapering to the next notch, using a coarse file. 

The angle-iron frame that the disks rotate in is 1% in., 
and each pair of angle irons is laid out and drilled. Then cut 
through from the edge, making a U-shaped opening to be 
used as bearings for the sheaves and disk castings. This 
allows the shafts with the disks to be removed without taking 
the frame apart. , 

Referring to Figure 3, the upper left, middle, and lower 
right disks turn to the left; the other two turn to the right. 
Then, referring to Figure 5, care must be taken to have 
correct hand spiral spring between the castings. 

The weights used are common window weights weighing 
between 3 and 4 lb. 

This scoreboard is easy to keep in order if made to swing 
as shown in Figure 1. All that is necessary to raise the 
weignts is to turn the disks backward by hand. The weights 
will not reach the bottom of the board until two full average 
games are played. The painting of the figures on the disks 
should be left until the whole board is assembled. 

Before assembling, give the number disks at least 2 coats 
of flat white paint. 

Having assembled all the parts, it is then necessary to 
mark lightly with lead pencil the outline of the openings 
on each disk for each spacing. Then the disks are taken out 
after which the figures are painted on. Each figure should be 
about 4 by 6 in. Be careful that the figures are painted in 
the right order of rotation on each disk. 


A NUT BOWL AND CRACKER 


Esmonde Harper, Union High School, Huntington 
Park, California 


The dimensions of the nut bowl are such that lumber 2 in. 
thick may be used for building up the sections. The middle 
section is for the nuts and the hammer, while the top section 
is used for cracking the nuts and holding the shells. 

The brass pieces, the one used on top of the bowl and the 
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piece in the hammer, can be turned in the school machine 
shop or bought at a nominal cost. 

Practically any kind of wood with the exception of pine 
could be used to advantage. The writer used figured gum 
and walnut very successfully. 

The top is doweled to the middle section with a %-in. 
dowel pin. The part that holds the shells can then be removed 
at will and the shells emptied without disturbing the rest 
of the bowl. 

By screwing the sections on separate 3-in. faceplates, the 
work can be completed systematically. A French polish, 
shellac and oil, gives a satisfactory finish for the project, 
or if one desires, a stain-varnish finish may be used. 

After the three sections are completed, the bottom should 
be screwed or doweled to the middle section, and felt glued 
to the bottom surface. 

The holes are then bored in the middle and top sections, 
and the dowel pin and brass inserted, the pin being glued 
in place and the brass being shellacked in the hole in the 
top. The brass in both the bowl and hammer can be brushed 
with lacquer or a solution of celluloid and ether to keep it 
from corroding. 

The hammer is made of the same material as the bowl 
and is turned from a solid piece of wood. A hole is bored 
in the head after the hammer is turned and polished. The 
brass used should be turned to a snug fit. Shellac may be 
brushed in the hole to hold the piece in place, or a pin 
located as in the drawing will answer the purpose. 

The theory of the hammer is that the weight of the brass 
in the head is heavy enough to crack the nuts; so instead 
of using it as a hammer, use it as a handléd weight. 


FRAME FOR FOOTBALL TACKLING 
DUMMY 
Fred McGinnis, Union High School, Santa 
Paula, California 

The construction of projects used in the athletic depart- 
ment of the school always creates a great deal of interest. 
The one described herewith is especially suited for holding 
the student to the job, for football is the keyword of 
athletics in most schools. 

The project involves such problems as planning the job, 
making out the bill of material, studying the stresses and 
strains, bracing the construction, and making welds. If galvan- 
ized pipe is not used, the pipe should be painted with an 
outside weatherproof finish. 
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COPING-SAW GUIDE 

Jos. J. Lukowitz, Milwaukee, Wisconsin 
Some beginners in woodworking seem unable to judge 
when the blade of a coping saw is level and pointing straight 
ahead. This, of course, is largely responsible for their poor 
sawing. The other factor is lack of control. A demonstration, 
and then a few minutes’ use of a coping saw fitted with the 
guide or indicator shown in Figure 1, will usually make the 
boy conscious of what straight ahead and level means, and 

it will not take long before his sawing will improve. 


+ TUBING SOLDERED ao 


TO FRAME, ~*~ ? 

















Fig. 1. Coping-saw guide 

It will suffice if one or two saws are fitted out with these 
guides, because only a few minutes’ use of this device will 
convince a boy of the significance of straight ahead and 
level. Of course, this guide will not dispense with the necessity 
of giving careful instruction and demonstration of the proper 
use of the coping saw. The device, however, will aid the 
student in learning more quickly, just how the coping saw 
should be used. 


HIGH AND LOW HURDLE 
A. Q. Bennett, High School, Urbana, Illinois 


The high and low hurdle shown in the accompanying illus- 
tration was made in the industrial-arts department of the 
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grade students, but with slight changes to make construction 
easier or harder, it may be used in 7A or ninth-grade classes. 
This depends, of course, on the curriculum of various schools. 

Below are listed some of the fundamental woodwork oper- 
ations found in the making of this problem. It is suggested 
as an aid to the teacher that these operations be outlined 
along with the tools and tool processes. PO 
Woodwork Operations: 


Urbana High School. The lumber used was standard lumber- 
yard stock. 

The hole at the top of the standard is bored off center 
in order to allow the cross bars to stand vertically, either 
in the high or low position, without notching the standards. 

The outer edges of the cross bars should be rounded or 
beveled for the safety of the hurdler. The rails are notched 
to make the cross bars more rigid. The rails and bars are 








bolted together with %4-in. carriage bolts. The bolt holes in 1. Blueprint study. = 
the rails are bored off center to correspond with the holes 2. Filling out bill of material and figuring cost. 
in the standards. 3. Laying out and cutting stock to rough dimensions. 
The cross bars are fastened to the standards with 3-in. 4. Surfacing and squaring stock to size. 
square-head machine bolts. Three washers were used on 5. Laying out and cutting dado joints. 
each bolt, one on each end of the bolt, and one between 6. Shaping and surfacing curves. 
the standard and the rail. 7. Fastening with screws and bolts. 
To finish the hurdle, sand it with No. 1 sandpaper, and 8. Boring holes — depth boring. 
then give it two coats of lead and oil paint. The color is 9. Common assembly procedure. 
optional. We use a light gray in preference to a pure white. 10. Finishing. 
Bill of Material 
HAND-POWER SCROLL SAW Ne. Re : : 
3 “ quired Name Material Size 
Gerald L. Waltrip, Public Schools, Oklahoma 1 Table White pine 1x9%x17% 
City, Oklahoma 2 Feet White pine 1x2x9 
The hand-power scroll saw described herewith has proved 2 ose legs White pine 1x2x 14% 
to be very popular with students and teachers alike. Although 2 Front’ legs White Leta 1x2 x84 
; ‘ spp sic 2 1 Spreader White pine 1x2x12 
rather simple in design it is by no means a toy. Scrolls of rai = 
. ‘ 2 Screw blocks White pine Ixix4 = 
any design may be cut out square and smooth, no surfacing 2 Arms Gumweed Yixhx1I% a 
being necessary if fine-toothed coping-saw blades are used. 1 Pressure Gumwood 1x 2% x13 Cl 
The author feels that this problem is best adapted to eighth- arm \ 
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Hand-Power Scroll Saw designed by Gerald L. Waltrip, Oklahoma City, Oklahoma 


Strap iron 
Strap iron 


Strap iron 








ixYyx3 2 Stove bolts 3/16x2% r.h. 


1 Carriage 3/16x1% 
4D.x2% bolt and 
wing nut 
%x%x10 14 Screws 1%4” — No. 10 f.h.b. 
No. 114 2 Screws 1%” —No. 10 rhb. 
4x3 rh. A plain enamel finish is suggested for this problem. To add 
3/16 x1 rh. variety, the arms are sometimes finished in different colors. 
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PUNCTUALITY 





Punctuality is an essential to the success of 
any enterprise. Those who are not punctual 
are soon sifted out by the management. 


© Industrial Arts and 
Vocational i 








Education 

















Submitted by Professor L. M. Roehl, 
Cornell University, Ithaca, New York 
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TEACHING THE STUDENT HOW prints could be made for those students who needed instruc- 
TO MEASURE tion in this phase of the work. The inch was made 8 in. 
Charles Quinlan, Jr., High School, Stratford, long so that all numbers and graduation lines could be 
Connecticut plainly and prominently shown. 
The teaching device shown herewith has been found very 
helpful by those students who have trouble in reading the SELF-CLEANING DRILL BLOCK 
rule or scale. The illustration shows a much enlarged inch, _ A. Moore, Hamilton, Ontario, Canada 
each graduation of which is numbered. The drawing was The drill block shown in the illustrations is a labor-saver. 


made on a piece of 10% by 8-in. tracing cloth so that blue- It consists of a base of hardwood or cast iron to which is 
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ABILITY 
He who can use tools, materials, and skills, 
and do construction and repair jobs in the 
least time, has preference over the rest. 
© idurtiel Art ond ee = Soren 
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Fig. 1. Self-cleaning drill block 


attached a cover made of sheet metal. The cover is cut out 
as shown in Figure 1. The two ends are turned down so that 
it can be held to the block by rivets or screws, and a piece 
is left in the middle for a finger press. 

With this block in use, all the operator has to do to clear 
away the drill chips is to tip the cover up as shown, and 
the chips roll down the incline. 


A USEFUL BURNISHER 
A. V. Boluka, Hadley Vocational School, 
St. Louis, Missouri 
The burnisher described herewith is made out of a worn 
6- or 7-in. slim or extra-slim taper file. Grind off the file 
cuts on the three sides, being careful to follow the contour 
of the file from tange to tip. Extra caution should be taken 
not to burn any part of the file, as the success of the burnisher 
depends upon the extreme hardness of the steel out of which 
it is made. It is advisable to have the three sides ground 
flat with the corners slightly rounded. In grinding, hold the 
file lengthwise on the face of the wheel as shown in the 
illustration. Next, hone the sides and corners to a perfect 
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smoothness so that no scratch or roughness is visible on any 
part of it. If a buffer is available, polish the entire burnisher 
with tripoli or crocus. Drive the burnisher into a suitable 
handle and it is ready for use. 





Grinding the file 


ICE AND SNOW SCRAPER 


L. F. Barocci, Cudahy High School, Cudahy, 
Wisconsin 


This project has proved very popular in our eighth-grade 
home-mechanics shop. Tool operations representative of the 
metal trades are stressed, such as the use of the cold chisel, 
hack saw, pipe cutter, metal snips, and riveting. The blade 
is cut to dimensions with a cold chisel or snips. A 1%4-in. 
slit is made lengthwise in the center of the pipe with a hack 
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saw. The pipe is then heated in a gas furnace and hammered 
flat to fit the blade. Holes are then drilled for rivets. A 
heavy broomstick is shaped with a spokeshave to fit inside 
the pipe ferrule. The three pieces are then assembled, using 
10d common nails as rivets. 


TENTATIVE SCORING KEY FOR SHOP 
TEACHERS TEST 
(See page 321) 
William L. Hunter 
Iowa State College, Ames, Iowa ’ 
Note: In some instances several variations to the follow- 
ing answers will occur. The item should be scored right if the 
student indicates that he probably possesses the correct in- 
formation. 


1. apprenticeship 57. carbon content 
2. alcohol 58. Kansas City, Kans. 
3. 30 in. 59. California 
4. saws 60. hydrometer 
5. sloyd 61. Industrial Education 
6. Franklin 62. pitch, lead 
7. static 63. zinc 
8. Griffith 64. specific gravity 
9. Menomonie, Wis. 65. Manual Training Magazine 
. surface 2 sides 66. Milwaukee, Wis. 
. Bruce Publishing Co. 67. tang 


. ohm 68. rabbet 
. armature 69. lead and tin 
. clean soldering coppers 70. draft 
. burnisher 71. Dewey, Bode, Finney, 
. joists Judd, Kilpatrick 
. Industrial Education 72. mechanical drawing 
Magazine 73. Columbia University 
. period furniture 74. educational philosophy, 
. Allen methods of teaching, 
. Selvidge, Tustison educational psychology 
21.!period furniture 75. volt 
22. silver, brass, spelter 76. induction 
23. median 77. escutcheon 
: 24. Bennett, Anderson 78. Industrial Arts Design, 


25. University of Missouri Pewter Design and Con- 


26. Manual Arts Press struction 
27. zinc 79. Columbia University 
28. furniture, woodworking 80. points per inch 
machinery, wood-finishing 81. electricity 
supplies 82. Minneapolis, Minn. 
. dado 83. Mays 
. tests 84. southwest 
. trade analysis, trade edu- 85. Columbia University 
cation 86. isometric 
32. burl 87. curriculum construction 
33. Peoria, Ill. 88. French 
34. 8-10d common 89. Hjorth 
35. southeast 90. mechanical-aptitude tests 
36. ash 91. alloys 
37. University of Minnesota 92. Fryklund 
38. sulphuric, H,SO, 93. Handwork in Wood, 
39. nibs Design and Construction 
40. horsepower, h.p. in Wood, 
41. zinc Wood and Forest, 
42. frog Woodworking Machinery 
43.. Selvidge 94. Ohio State University 
44. bows 95. number of threads per 
45. bond inch 
46. Tustison 96. carbon 
47. cotter key, cotter pin 97. blueprinting 
48. electricity 98. casehardening, carbonizing, 
49. 6-12 carburizing 
50. Stanley 99. Stout Institute 
51. A. F. of L., labor organ- 100. ductility 
izations 101. 1917 
52. Chicago 102. The General Shop 
53. drafting 103. Pittsburgh, Pa. 
54. Pittsburgh, Pa. 104. auger bits 
55. 12 105. University of Illinois 
5%. electrical resistance 106. South Bend Lathe Works 
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107. New York, N. Y. 154. Newell 
108. Stout Institute » 4 
109. Woodward 155. — 
110. 3/16 in. = 1 ft. 2 
111. Pestalozzi 156. Tulsa 
112. ethical character, 157. readiness, exercise, effect 
worthy use of leisure, 158. New Britain, Conn. 
citizenship 159. Day 
113. Brown 160. Selvidge 
114. borax 161. ligature 
115. reverse any two leads 162. Los Angeles 
change the phase rotation 463. Indiana 
116. Bawden, Bauder, Bow- 164. Indianapolis 
man, Ericson, Proffitt, 165. Cleveland 
Roberts, Selvidge 166. soft alloy bearings 
117. probable error 167. Oregon Agricultural 
118. University of Wisconsin College 
119. Wright 168. Iowa State Teachers 
120. 1876-1885 College 
121. ammonia, NH, 169. Cincinnati 
122. Rousseau 170. Strickler 
123. Dunwoody 171. University of California 
124. 22-28 172. 14 
125. Bowman 173. Boston 
126. mullions 174. Los Angeles 
127. Firsts and Seconds 175. efficiency engineering, 
128. 60 deg. job analysis 
129. ‘John J. Metz 176. circle 
130. Wisconsin 177. Pennsylvania State College 
131. cold rolled 178. type faces, printing 
132. rosin 179. University of North 
133. 60 deg. Dakota 
134. Bradley 180. Parsons 
135. wood finishing 181. Proffitt 
136. Detroit 182. University of Michigan 
137. auto mechanics 183. Edgerton 
138. flask 184. 3-6 
139. copper and zinc 185. Philadelphia 
140. elasticity, resiliency 186. Warner, others 
141. commutator 187. Massachusetts Institute of 
142. watt hour, K.W.H. Technology 
143. sm 188. Michigan 
144. lignum vitae 189. 5 in. 
145. Brown and Sharpe 190. Bennett 
146. Kansas State Teachers 191. 20 
College 192. practical arts 
147. Ohio State University 193. University of Michigan 
148. Milwaukee Vocational 194. Willard E. Givens 
School 195. Schweickhard 
149. Bonser 196. Harvard 
150. Gutenberg 197. New York University 
151. Friese 198. Cleveland 
152. Warner 199. Struek 
153. printing 200. Carnegie 


THE MORTISE-AND-TENON JOINT —IV 
John E. Doren, High School, Eureka, California 
(Continued from page 313, October, 1935) 
Applications to Plain, Square-Edged Material 

A. The Through Tenon 

The through tenon may be applied to any work that may 
be tenoned, and where the mortise and tenon are cut entirely 
by hand, the through mortise-and-tenon usually proves to be 
the strongest and most satisfactory. The tenon is commonly 
made about % in. longer than the width of the adjoining 
member. This is done to permit the end to be chamfered 
all around; this chamfering is necessary to permit the end 
of the tenon to pass through the mortise without catching 
and tearing out splinters as the end emerges from the mortise. 

The through tenon permits of easy wedging, if wedging is 
necessary or desirable. A properly wedged joint cannot be 
pulled apart even when no glue is used in the assembling. 
By the wedging, the relative position of the two members 
joined may also be controlled. 

If wedges are to be used, both the mortise and the tenon 
should be especially prepared to receive them. The mortise 
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should be enlarged by the shaping of the end walls as illus- 
trated below, and the enlarged part should extend to about 
the middle of the mortised member. 

The tenon should be prepared with two saw cuts or slots 
near the two edges as shown in Figure 19. 

The effect of the wedges will be to spread the tenon to 
fit tightly against the end walls of the mortise. All wedges 
driven into tenons should be so placed that the expanding 
of the tenon will be against the end walls of the mortises. 
If a tenon is expanded against the side walls of a mortise, 
the mortised member is likely to be split and ruined. 
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FIG 20 
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With all good work, it is essential to keep the adjoining 
members of the work in the right position relative to each 
other; that is, the proper angle between them must be main- 
tained. If wedge A, Figure 20, is driven to its full depth, 
the angle between the two members will be altered; the angle 
will be increased for the rail will move up as indicated by 
the arrow at a. Likewise, if wedge B were driven to its full 
depth before wedge A is driven at all, the angle between 
the members will be decreased and the rail will move down- 
ward as indicated by the arrow at b. 

When wedging a tenon, both wedges should be driven 
simultaneously, and the relative position of the members 
should be constantly checked as the driving proceeds. The 
angularity may be altered by driving one wedge or the other, 
as occasion requires, until both wedges have been driven 
home. 

B. The Application of the Full-Width Tenon or Common 

Tenon to Commercial Work 

1. The Double-Shouldered Tenon. This tenon may be of 
the long type to pass entirely through the mortised member, 
the blind type as ordinarily used, or the stub type. If the 
width of the tenon is equal to the full width of the stock, 
it is called a full-width or common tenon. Such a tenon 
is illustrated in Figure 9. 











619.9 


Note: Tenons are dimensioned the same as lumber. The 
thickness (¢) is the lesser dimension across the grain; the 
width (w) is the greater dimension measured across the 
grain; the length (/) is always measured in the direction of 
the grain and may be either greater or smaller than the width. 

Figure 4 shows a full-width tenon as it would fit into a 
mortise that is located somewhere between the ends of a 
stile. This tenon is called a common tenon because it is the 
variety of tenon that is best adapted to the common rails. 
Common rails are those rails of a framework that join the 
stiles at some point other than at the ends; rails that join 
the stiles at the ends are called end rails. Common rails 
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are distinguished largely by the fact that their two edges are 
both plain or both molded, and the tenons are made the 
full width of the stock. 

Figure 5 shows a full-width tenon as applied to a corner 
joint, i.e., the joint between a rail and end of a stile. This 
application of a full-width tenon is more or less common in 
millwork. It is often used for joining the meeting-rails with 
stiles of lower sash for double-hung windows. A full-width 









tenon at a corner must be matched with a full open mortise, 
a type of joint that is not recommended. 

An application of a full-width tenon but of less common 
use than the last is the application to a corner joint in which 
the stile has an open-end mortise, sometimes called a half- 
blind mortise. See Figure 21. This variety of joint is used 
on cheap work only; it is not recommended where accuracy 
in assembling and strength are desired. With a joint of this 
variety, the edge of the rail should finish flush with the end 
of the stile. There is always danger that the tenoned member 
may slip during the assembling and the edge protrude beyond 
the end of the stile. Again, due to the moisture in the glue, 
the corners of the stile sometimes spread and require a 
clamp to hold them together as indicated by the arrows. 
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FIG. 21 | 








« FIG. €2 





2. The Single-Shouldered Tenon, also called the Bare-Face 
Tenon. Figure 6. The full-width tenon is sometimes made 
with but one shoulder and is used only where cheap or inferior 
construction is permissible. When this joint is closed, it 
resembles somewhat the joint shown in Figure 21, because 
the mortise is open at the end, although the mortise, so called, 
is not a true mortise but merely a “spot” cut out with a dado 
head as indicated by the dotted lines in Figure 22. When a 
mortise is spotted out in this manner, the tenon must also be 
trimmed away to permit the rail to fit into the required posi- 
tion without leaving any open or unfilled parts of the mortise 
exposed to view. This is very cheap construction and not at 
all satisfactory, but is used where low cost of production is 
more important than quality. 








Some Questions Answered 








CLEANING CORK BULLETIN BOARDS 


996. Q.: Can you tell me what to use on a green cork 
bulletin board that has been marked with chalk erasers? — 
C.G.W. , 

A.: The chances are that a cloth wet with gasoline will do 
the trick. In case it does not, use a 5-per-cent solution of 
hydrochloric acid to wipe the board. After drying, apply a 
coat of white shellac 1 part and alcohol 7 parts. No trace of 
the shellac should appear. — Ralph G. Waring. 
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ASH AND HACKBERRY WOOD 

997. Q.: Could you give me any information in regard 
to ash and hackberry wood? We are going to make baseball 
bats and all kinds of handles out of the wood mentioned 
above. We would like to know just how to finish this wood. 
Any information that you could give me would be highly 
appreciated. — B. D. 

A.: You will find that both ash and hackberry are suitable 
for tool and bat handles if carefully selected for the individual 
purpose. Both woods will be found to have some trees which 
produce hard, close-grained suitable material, while others of 
coarser texture will prove to be brash and weak. : 

Properly dried, both will be tough, but if the kiln-drying 
is unduly forced, they are likely to prove unsatisfactory, 
especially as bats. In either case, do not dry below 7 per cent, 
with a maximum of 10 per cent. Kren, the bat manufacturer 
to whose shop come Babe Ruth and his contemporaries, finds 
that the specially selected comb-grain stocks should be 
roughed out as squares, cribbed up in a warm, dry loft for 
six months or more, rough turned to within % in. and then 
slung in hammocks in a warm loft for another three months 
before they are finish-turned. This is necessary to avoid the 
inevitable flattening which occurs when bats are finish-turned 
the first time in the lathe. Commercially, the dry kiln will 
offset some of this time element. 

As far as the finish is concerned, perhaps a combination 
stain and filler, made on a lacquer-binder base, will prove 
the most satisfactory. This can be applied while the bat is 
in the lathe, the filler applied at 600 r.p.m. and forced into 
the pores with a rag pad. After a few hours’ drying, the bat 
may then be varnished, by spray or brush. Generally one coat 
will be sufficient. A high gloss finish is not desirable. If the 
tool handles are to be made in quantity, they should be 
finished by tumbling in a rotating barrel. — Ralph G. Waring. 


LACQUER APPLIED OVER OIL STAINS 
AND FILLERS 

998. Q.: We have found that after some pieces have been 
finished by applying lacquer over oil stains and fillers, there 
is a bleaching-out after a period of about a year. The steps 
we follow in finishing are: 

1. Fill with paste wood filler and let stand for 24 hours. 

2. Apply oil stain and let dry 24 hours. 

3. Brush or spray on one coat white shellac. When dry, 
rub down lightly with fine steel wool. 

4. Spray on two or three coats of lacquer. Rub the last 
coat with rottenstone and rubbing oil, using felt pad. 

5. Clean up with lacquer polish. 

I assume that where this difficulty shows up in the pores 
of the wood, that the filler has been affected. This trouble 
does not seem to appear on projects that do not require wood 
fillers even though oil stains are used. I wonder if it is possible 
that in rubbing down the shellac coat there might be places 
where this coat has been rubbed through with the result that 
the lacquer has caused some chemical change or bleaching 
of the filler. I don’t understand, however, why such a long 
period of time should elapse before the difficulty is apparent. 
—T.A.T. 

A.: The bleaching action of lacquer over shellac has been 
known for some time. This is occasioned by the solvents of 
the lacquer penetrating the thin sizing coat of shellac, be- 
coming absorbed by the filler and eventually, in the presence 
of light, producing a bleaching action on the color in the 
filler. This is especially evident if the latter is partially 
colored with oil-soluble dyes, which in their turn are at the 
best only partly lightproof. 

In the second phase of this effect of bleaching there is 
some evidence that a condition known in the finishing trade 
as “bridging” may have occurred. In this case the shellac 
has covered over the pores, the filler has sunk below this 
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covering, and the light passing through the finish film is 
refracted to give a gray cast in the pore. 

If you have a copy of Principles of Mill and Paintshop 
Practice at hand, study the chapter on filler make-up and 
application. You may need to change your filler formula. — 
Ralph G. Waring. 





Associations, Conventions 














THE A.V.A. TO MEET IN CHICAGO 


Plans are being rapidly completed by the chairmen of local 
arrangements committees for the meeting of the American Voca- 
tional Association, to be held December 4, 5,.6, and 7 in Chicago. 

The headquarters for the convention will be the Stevens Hotel. 

Among the highlights of the convention are the visits to points 
of interest in the city. Universities, technical colleges, and city and 
suburban high schools wll be visited. Agricultural teachers will 
be taken on a tour of the International Stock Show to be held 
during the same week. Trade and industrial teachers will be treated 
to a sight of the important manufacturing plants, many of them 
world-famous. Commercial teachers will view the latest methods 
and equipment used in modern offices. Home-economics teachers 
may learn much from visits to the shopping district on State 
Street and Michigan Boulevard. An interesting feature at the 
meeting will be a dynamic school exhibit where visitors can watch 
students actually at work on projects of all kinds. 

The list of speakers for the general and sectional meetings, 
luncheons, and banquets will be announced later. 

The theme of the convention will be “Vocational Education for 
a Better Balanced Life.” 





Personal News 











C7, Mr. Georce C. Decker, formerly head of the industrial-arts 
department in the Fairview High School, Dayton, Ohio, has be- 
come a member of the educational staff at the State Teachers’ 
College, Buffalo, N. Y. 

C, Mr. Antnony T. Stavasxk1, formerly instructor in printing in 
the high school at Greenfield, Mass., has been appointed professor 
of printing in the State Teachers’ College at California, Pa. 

(i, Mr. Raymonp W. Puipps has been appointed as director of 
the laboratory of industries program for the high school at Lake 
Forest, Ill. This laboratory has adequate space in a new building, 
has $5,000 worth of new equipment, and is intended to become a 
community center for the d'strict. 

C, Mr. Joun R. Lupincron has entered the Ohio State University 
where he is working for his doctor’s degree. 

Cd, Mr. E. W. Bortincer, of Grand Forks, N. Dak., has enrolled 
at the Ohio State University, where he ‘s pursuing work on his 
doctor’s degree. He will also have charge of some classes. 

C7, Mr. Watter R. WitiaMs, formerly of Norwood, Ohio, has 
gone to the University High School at Minneapolis, Minn., where 
he will develop an integrated program in industrial arts and home- 
economics education. 

(7, Mr. Cornerrus Apsott, formerly supervisor of industrial 
education at Laporte, Ind., has become educational director at the 
Indiana Boys’ School, Pla‘nfield, Ind. He succeeds Herbert A. Klein. 

C, Mr. E. E. Miter has taken the position of director of indus- 
trial arts at Taylor, Tex. 

C, Mr. J. H. Ratcrirr has been appo‘nted director of industrial 
arts in the Bowie High School, El Paso, Tex. 

C7, Mr. W. S. GLenney has become director of industrial arts in 
the Poe Junior High School at San Antonio, Tex. 

C, Mr. E. W. Fow er has become d'rector of industrial arts in 
the junior high school at Amarillo, Tex. 

(7, Mr. M. U. Barton has assumed the position of director of 
industrial arts in the junior high school at Taylor, Tex. 

C, Mr. G. L. Frinc has become instructor in patternmaking in 
the vocational and technical school at San Antonio, Tex. 

(Continued on page 6A) 
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THE AMERICAN IDEAL’ 


ScHOOL TYPE CABINET 
No. 9190 









SPECIAL FEATURES 








- Cabinet contains one No. 2701 blank case, thir- 
teen No. 2735 California job cases, and two No. 
2765 Wells two-font cases. All cases full size. 











. Allcases have cabinet fronts and are fitted with 
No. 6070 combination pull and label holders. 









3. Double working-bank top to accommodate 
two pupils at a time in setting type. 











. Open front gives free access to cases without 
disturbing pupils who may be setting type. 











. Double overhead lead and slug rack provid- 

ing, on each side, for two 10-Ib. fonts 2-pt. leads, 
4 to 25 picas by picas, and one 25-Ib. font 6-pt. 
slugs, 4 to 25 picas by picas. 












. Height of cabinet from floor to lower edge of 
working surface, 39 inches. Total height from 
floor to top of lead and slug rack, 57 inches. 
Floor space, 42x26 inches. 












. Sanitary base permits keeping floor clean un- 
der cabinet. 











. Working top overhangs 3 inches on each side, 
providing comfortable knee clearance for pu- 
pils working at the case. 








. Substantial construction of hardwood with 
flat varnish finish. 







. Where desirable, cabinet may be ordered 
without overhead lead and slug rack, and 
with lead and slug case. 







THIS CABINET HAS BEEN 

11. Double working-bank top with or without 
lead and slug rack may be attached to No. 9178 ESPECIALLY DESIGNED FOR 
ee USE IN SCHOOLS AND CLUBS 








AMERICAN TYPE FOUNDERS SALES CORPORATION 


DEPARTMENT OF EDUCATION ... ELIZABETH, NEW JERSEY 










cenbgie sensecenes Shute Branches and Selling Agents in Twenty-five Cities 
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rs “CONTEST 
TIME” 


in your classroom 





Cae your students now in the HIGGINS’ 
AWARD CONTEST in Mechanical Drawing! 
Let the fascination and romance of American in- 
dustry be their inspiration. Be sure to take ad- 
vantage of the opportunity which this contest offers 
in keen competition and attractive prize awards to 
stimulate classroom enthusiasm and interest. 


WRITE FOR PROJECT SHEETS 


There are four inviting projects, each of which covers 
the design and construction of an object of unusual 
interest. And the contest is so planned that there 
is at least one project suitable to the grade or the 
ability of every one of your students. Write at once 
for project sheets and full contest information. 
You’ll appreciate the way this contest lends itself 


to your regular program of study. 





Just as HIGGINS’ AMERICAN DRAWING INKS have 
visualized America’s outstanding achievements in 
engineering and architecture for over half a century, so 
will they interpret the work of your students with their 
characteristic beauty and clarity. Be sure that you are 
amply supplied—with the colors as well as the blacks. 
But above all, be sure to 


specify 
HIGGINS’ inericcn 


DRAWING INKS 





CHAS. M. HIGGINS & Co. INC. 


Manufacturersof Higgins’ American Drawing Inks, Wri ting 
Inks, Adhesives and Sealing Wax Since 1880 


271 Ninth St. Brooklyn, N. Y. 
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(Continued from page 352) 

(, Mr. Samvuert AnastatiA, of Dorchester, Mass., has been 
appointed as shop instructor of the vocational class in the Stacy 
School, Milford, Mass. 

(, Tribute was recently paid by the school board and Supt. G. 
I. Clapp, of Woburn, Mass., to the work of the late Gordon W. 
Prnney, industrial-arts teacher in the high school, who died re- 
cently. Mr. Pinney was responsible for the arrangement of the de- 
partment in the new school and had developed it into one of the 
best in the state. 





SchoolShopEquipmentNews 
EE ———————————————— 





NEW WALLACE NO. 46 PORTABLE LATHE 

J. D. Wallace and Company, 134 S. California Ave., Chicago, 
Ill., have just developed their new type No. 46 portable lathe. 
It is a nine-speed lathe with ample power provided by the Wallace 
cradle dr:ve. The slow, full-powered speed makes it practical and 
safe to turn 30 in. on the faceplate. Between centers the capacity 
is 36 in., 5-in. diameter over the tool rest, and 7%4 in. when 
using the floor stand. 





* 


No. 46 Portable Lathe 





The line cut shows just why the cradle-motor drive is superior 
to the fixed-motor drive. In this cut the cradle motor is shown 
belted to a driven pulley. ‘The electric light is placed directly 
behind a point where the belt contacts the face of the driven 
pulley. If the motor is blocked up at point A, the cradle-motor 
drive is converted into the fixed-center drive. If, now the apparatus 
is run at high speed, light will show between the pulley face and 
the belt at point B. There is really an air gap, due to the fact 
that the centrifugal force built up in the belt itself causes the 
belt to throw outward from the pulley face, and the contact 
therefore is poor and power is lost. 








The Cradle-Motor Drive 


If, however, the blocking at A is taken away so that the cradle- 
motor drive can operate properly, no light will show, at any 
speed, between the belt surface and the pulley face. In other 
words, full power is transmitted at all times. 

The motor is shifted to line up each of the three motor pulleys 
with the three on the headstock. A special ball-bearing adjust- 
ment is provided to raise and lower the motor unit to allow for 
varying the center dstances. 

(Continued on page 11A) 
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(Continued from page 6A) 

NEW YATES-AMERICAN WOODWORKING MACHINES 

The Yates-American Machine Company, Beloit, Wisconsin, is 
announcing a new line of power woodworking machines for the 
school shop and for the home workshop. These new machines, de- 
signed by a firm that has been building woodworking machinery 
for over 53 years, embody numerous novel though tried and proved 
features. The machines are of the lighter type, designed to supple- 
ment the work of heavy equipment in schools or to satisfy the 
need for woodworking machinery in those schools which have 


limited appropriations. 





Combination belt and disk sander on 
modernistic base 


Among the machines comprising this new line are two circular 
saws, three jointers, two band saws, two jig saws, one shaper, two 
drill presses, one disk sander, one belt sander, one tool grinder, one 
combination lathe, one drill press, and one lathe. 

While these machines are smaller in size than the industrial 
machinery used in factories, nevertheless, they contain the rugged- 
ness, the long life, the precision, as well as many other features, es- 





Bench-type drill press 


pecially those of speed control, found in the larger woodworking 
machines which have made the name Yates-American a byword 
among craftsmen in wood. 

What is of utmost importance, especially in school machinery, is 
the fact that safety was given first consideration in the design of 
this new line of machinery. A new and novel method of driving 
the machines has eliminated exposed belting. It has also eliminated 
the danger and inconvenience of shifting belts for changing speeds. 
All moving parts on the machines are fully inclosed or carefully 

(Continued on page 12A) 
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FACTORY 
EQUIPMENT 


by J. W. ROE and C. W. LYTLE 
Both Professors of Industrial Engineering, New York University 


JUST OFF THE PRESS 
A great and progressive state Industrial Education Society re- 
cently devoted its 1 jon to inspection trips in a 
famous industrial area. The official program stated, “too often 
teaching methods in st t, but sci and invention 
move on. May we hope that industrial arts and vocational edu- 
cation teachers .. . keep up with the modern trends as suc- 
cessfully as industry is doing”’. 
FACTORY EQUIPMENT is being ordered by many high schools 
and colleges for class and reference use; also to replace the in- 
spection trips formerly taken by their students in more pros- 
perous times. Written in clear and simple English. Both text 
and illustrations are up-to-date even in this period of rapid 
change. 
FACTORY EQUIPMENT (filis an immediate need. Order your 
copy on approval ‘'y- 
509 pages 514 by 814 flexible $4.00 
Catalog on request. Books and pemphiets on approvel. 


INTERNATIONAL TEXTBOOK CO. 
Box 8900-F Scranton, Penna. 






































New! Better! Easier! 


White Surface 


Linoleum Blocks 


ELIMINATE DRAWING IN REVERSE 
MAKE FINE DETAIL POSSIBLE 
GIVE HARD RIGID PRINTING FACE 


Anyone can make distinctive linoleum prints with 
Weber’s new White Surface linoleum blocks. Instead 
of doing the design in reverse, as is necessary with 


dinary linol blocks, you can now make your 





sketches positive. 
Just draw on tracing paper with a soft pencil. Then 
transfer the work to the linoleum by laying the paper 
face down on the white surface block and rubbing 
with a smooth round object such as a spoon. 
The sharp color contrast between the White Surface 
and the underlying dark linoleum makes it easy to 
follow minute detail in cutting. 

> 
Furthermore, White Surface blocks are so hard they 
give sharp, clear prints and allow more of them to be 
pulled from each block. 


BLOCK PRINTING INKS 
CUTTING KNIVES and PENS 


Catalogue on request 
At representative dealers every where 


F. WEBER CO. 


Est. 1853 


PHILADELPHIA, PA. 
BALTIMORE, MD. ST. LOUIS, MO. 
Write for details. 

Address P.O. Box 1095 Philadelphie 


ARTISTS’ MATERIALS 
DRAWING MATERIALS 


ane 
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USE 
A goma 
TEE. PLYWOOD 


Thousands of instructors now specify ALGOMA 
plywoods. They find that it enables their students 
to produce projects that are better than when they 
use solid wood. 

Here are the reasons: Algoma wood does not 
warp; nor shrink; nor swell; nor crack; nor blister; 
except under impossibly difficult conditions. It is 
well seasoned and easy to cut, fit and finish. It is 
stronger than solid wood. It is easier to join and 
will nail without splitting. It is sanded smooth, 
ready for any desired finish. It always has a strik- 
ingly beautiful surface. 

Ask our office nearest you for the catalog and 
then send us a trial order; it will come to you fast. 


ALGOMA PLYWOOD & VENEER CO. 


Plywood Mills and General Offices, Algoma, Wisconsin 
Veneer Mills—Birchwood, Wisconsin 


Cincinnati, 634 Eden Park Entrance, Cherry 7823 
Chicago, 1234 N. Halsted St., Diversey 4342 
Cleveland, 5400 Brook Park Rd., Shadyside 1400 
Detroit, 15530 Idaho Ave., Longfellow 6338 

















The Crowning Touch to your 
CLASS PROJECTS 


CATALIN 


THE GEM OF PLASTICS 


Alluring, fascinating, jewel-like glowing colors in a 
materia t may used alone, or may be combined 
equally well with wood or metal. 


No additional equipment to the wood or metal shop need 
be added, except possibly a buffing head. No finishing 
materials, with their heartaches, to bother with. Ordinary 
hand tools, files and sandpaper will turn out worthwhile 
projects. 


Catalin works as easily as a hard wood or a soft brass—is 
waterproof, acidproof and fireproof. paratively un- 
breakable—and is obtainable in complete project kit form 
or in rods, sheets and cylinders, whole or in part. Per- 
fectly suited to classroom work and class consumption, it 
stimulates the creative instinct. 





Write for our illustrated literature, list of prepared 
designs and kits. Special scientific data and 

hysical properties are described in another 
99 Sample card upon request. 


FANWOOD SPECIALTIES CO. 
Box 86V Fanwood, New Jersey 
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guarded. Furthermore, these safety features are built in as integral 
parts — they are not accessories. 

A special feature of this new line is the ingenious multispeed 
drive with a speed range from 800 to 4000 r.p.m. on the lathe and 
drill press, and from 700 to 1800 r.p.m. on the jig saw. Unlike 
other types of drives, the multispeed does not restrict the operator 
to 3 or 4 set speeds. Any desired intermediate speed which is safest 
and most efficient for any given operation is instantly available 
to the operator, without stopping the motor. An effortless shift of 
the conveniently located control lever is all that is required, thus 
bringing “fingertip speed control” to the school shop. 

Besides building safety, ruggedness, precision, ease of main- 
tenance and convenience of operation into*each of the machines of 
this new line, the Yates-American engineers have gone a step 
further and included artistic beauty, thus pointing the way to a 
new trend in machine design. The entire appearance of the 
machines gives a subtle suggestion of refinement and quality. Their 
smooth surfaces, unbroken by sharp corners or crevices, are kept 
clean easily. The main thing, however, is that these machines are 
not only beautiful and in the modern trend, but they represent the 
acme of safety and utility. 


NEW LOMBARD TOOL GRINDERS 


Two new types of tool grinders, designed for trade school shops 
and suitable for grinding woodworking tools, have been placed 
on the market by Lombard & Company, 100 Middlesex Ave., 
Somerville, Mass. 

These machines have been designed to reproduce on a small scale, 
the conditions and technique used by the manufacturers of fine 
tools and cutlery. One is a bench type, using Nova Scotia stones 
14 by 2 in. in size, and the other is a larger floor type, with stones 
24 by 3 in. in size. 





Both grinders are fitted with a special patented tool holder, 
which insures perfect bevels and edges. The use of Nova Scotia 
stones 14 by 2 in. prevents burning and spoiling of tools. The 
special advantage of these grinders is that they induce appreciation 
of sharp tools and encourage the student in keeping tools sharp. 
There is no possibility of injury to eyes or hands through careless 
operation. 

Complete information and prices will be sent to any shop in- 
structor upon request. 


ANNOUNCE NEW THURSTON CATALOG 


The Thurston Supply Company, Anoka, Minn., has issued its 
twenty-first annual catalog of “hard-to-get” materials for manual- 
training classes. 

The catalog contains 68 pages, devoted to leather and upholstery 
supplies, electrical equipment, decalcomania transfers, clock move- 
ments, inlay panels, chair-caning materials, art-fiber-weaving ma- 
terials, cedar-chest supplies, and includes a complete line of hard- 
ware supplies, stains, wood finishes, glues, shellac, varnish, and steel 
wool. 

A copy of the catalog will be sent to any shop instructor upon 
request. 
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New Publications 
———— 


Automobile Service Shop Management 

By C. Edward Packer and J. A. Ahlers. Cloth, 151 pages, 
534 by 8%, illustrated. Published by the American Technical 
Society, Chicago, Ill. 

This book is a manual for service managers, shop owners, 
and mechanics. Working in service stages, it describes man- 
agement, accounting, merchandising, advertising, and method 
of laying out the shops and grounds. This book contains good 
course material to be added to the ordinary auto-mechanics 
course. 

Circles and Squares — Book Two 

By Marguerite Marquart and Jean T. Mitchell. Paper, 80 
pages, 734 by 10%, illustrated. Price, 60 cents. Published by 
World Book Company, Yonkers-on-Hudson, N. Y. 

Book II of this series is a worthy successor of Book I. Its 
aim is to teach perspective of rectangular objects. The sub- 
jects chosen to illustrate the different steps are very interest- 
ing, and the authors have in a masterly way reduced their 
directions to short, easily understood statements. 

Railway Engines of the World 

By Brian Reed. Cloth, 159 pages, 534 by 3%. Price, $1.75. 
Published by The Oxford University Press, New York City. 

Into this interesting book the author has put all of his love 
for these powerful engines of transportation as well as his 
deep understanding of the subject. Through all of the descrip- 
tions, the pride of British ascendency in the field of rapid 
locomotion is apparent. The book, though it consists of only 

_ 159 pages, contains descriptions of all of the main European 
and American locomotives, down to the light-weight stream- 
lined steel Burlington Zephyr. 





















LEATHERCRAFTERS— 


We supply everything needed for this fasci- 
nating work. Largest assortment of mate- 
rials at lowest Prices. Samples FREE 












to h camp ii , ete., who 

write for same on official letter- * 
head or give connections. Others 

SEND FOR 4A “ 


Headquarters for Art 
Leathers, whole or half 
skins, also cut to measure. 
Tools, designs, lacings, both 
in calf and goat skin, snap fas- 
ers to match leathers, leather dye, 

wax polish, oo Paste, slide fasten- 
ers and bag plates 


Dasa calidad lh quate prem. 


W. A. HALL & SON 


253 Devonshire St., Boston, Mass. 


TRUSTWORTHY 


Decide to use Nicholson 
Files for shop practice next Fall. 
They are sharp, durable and eco- 
nomical to use. They are trust- 
worthy in every respect, and they 
are popularly priced. 
At hardware wholesalers. Nich- 
olson File Company, Providence, 
Rhode Island, U. S. A. 


Genuin’ 
NICHOLSON FILES 


SAMPLES 
ENCLOSE 
5 CENTS in 
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“The Trade Mark of Quality” 


FRANK PAXTON LUMBER CO. 
DENVER, COLO. KANSAS CITY, KANS. 








FOR THE BEST RESULTS 


use genuine Gardiner Flux-Filled Solder fo 
general soldering work. 

Its uniform high quality insures neat and 
permanent bonds. Will save both time and 
material. Used by professional 
and in industrial plants everywhere. 

Gardiner Solder actually costs less than 
ordinary solders. Ask for it by name at 
hardware and mill supply dealers. We will 
i send e generous sample upon request. 

We also make babbitts, casting metals 
and solid wire and bar solders. 


Re) 


4822 So. Campbell Ave., Chicago, Ill. 








= 
Available in 1, 5 and 20-lb 
spools and in small household 
packages. 








lardiner 
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Drop-Forged 
WRENCHES 







Longer, 
STRONGER 


Always reco; ye the finest wrenches. ARMSTRONG 
WRENCHES have been made still better with improved 
designs ...are longer, lighter, thinner, STRONGER. 
They take a firm grip where other wrenches cannot reach. 
67 patterns, all sizes, 1 quality. Singly or in matched sets. 
Write for ARMSTRONG BROS. hints J co. 

Wrench “The Tool Holder Peo; 

Catalog 322 N. Francisco Ave., CHICA ¢ U.S.A. 

















ART METAL 
WORK 
is one of the most 
popular crafts in 
school work. 

We specialize in equipments and sup- 
plies. When ordering hammers and 
anvils specify ‘“‘Rose”’. 





Send for a sample copy of our brochure “The 
Metal Crafts” and mention this magazine. It 
is full of helpful suggestions for teachers. 


METAL CRAFTS SUPPLY CO. 
37 Aborn St., Providence, R. I. 














INDUSTRIAL FURNACES 
and BURNERS 


for every requirement 
Oven Furnaces, Pot Fur- 
neces, by Mel 
Complete Tables, etc. 
Write for complete information. 


American Gas Furnace Co. 
ELIZABETH. N. J. 








LEATHERCRAFT 
INTRODUCTORY OFFER 


That you may become acquainted with the 
fascinating art of leathercraft at a minimum 
expense we offer the following: 

A Leather Modeling Tool. 

A Natural Russia Calf Bookmark. 

Four Bookmark Designs. 

A folder of Leathercraft Instructions. 

A credit slip for $.60 to be applied 
against your first order. 

A 32 page [Illustrated Catalogue of leath- 
ers, tools, designs, patterns and supplies. 

All of the above sent promptly, . postage 
free, on receipt of $.45 in stamps or coin. 

Our stock of craft leathers, tools, patterns, 
designs, lacing and accessories you will find 
exceptionally complete. Send for a free cat- 
alogue. sample card of leathers will also 
be sent on request. 

If you live in New York phone or write 
concerning our Leathercraft classes. 


FOLEY-TRIPP CO. 


193 William St. Dept. A-4 New York, N.Y. 








RHODES COMBINATION 
T-Inch Shaper and 3%-Inch Slotter 


1. A precision Tool. ee 
for average work. 3. Small 
floor | space wand power je am 


tional value. Write yy detaile 


THE RHODES MFG. CO. 
Waltham, Mass. 











207 South Wabash Ave 


United States Blue Print Paper Co. 
A complete line of peoy > eas Materials for Schools 





Let us quote on your requirements 


United States Blue Print Pa 


. Se: 








COLUMBIAN 





VISES 


The te a, line includes vises of 
me Soke ¢ for wood and metal work. Also 
drop forged ae brat Ciamps. 
THE at ny pute VISE & MFG. CO. 
‘orld’s Largest Makers Ae Vises” 
9017 pone Ave. Cleveland, Ohio 











KNIVES OF QUALITY 








For Sloyd and Manual Training 
work, there are no finer knives 
made than Robert Murphy’s. 


Over 85 years of experience, re- 
search and experimentation en- 
able us to offer knives of guar- 
anteed (quality. Every blade is 


steel to stand the gaff of school 
shop use and STAY SHARP. 


Write for a complete catalog 


ROBERT MURPHY’S SONS CO. 
AYER, Established 1850 MASS. 





d of the finest 














PEWTERCRAFT 
The New Industrial Art Subject 
Special offer 

15 teaching aid sheets 75 cents (coin or stamps) 
Start this new work. Send for circular, and 
reprint on Pewtercraft 10c. 

THE PEWTERCRAFTER 
29 Meadow E. W. MANZER Bronxville, N. Y. 








@ For finishing all 
school shop 


projects ..... 


PRINCIPLES OF 
MILL AND PAINT- 
SHOP PRACTICE 


By Ralph G. Waring 
$5.00 


BRUCE—Milwaukee 
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At Last 
SAFETY 


from 
BURST 
WHEELS. 
No Danger 
to Eyes 
or Hands. 


A Wet Tool Grinder designed for Trade Schoo! 
Shops, duplicating on a small scale, the conditions and 
technique used by the manufacturers of fine tools and 
cutlery. Patented Tool Holder insures perfect bevels and 
edges. Nova Scotia stones size 14” x 2” prevent burning 
and spoiling tools. Induces appreciation of good tools 
and encourages proper treatment and care. Price $18.00 
f.0.6. Boston, Mass. A larger floor type machine avail- 
able if required. 
Write for particulars. 


LOMBARD & COMPANY, Inc. 
100 Middlesex Ave., Somerville, Mass. 


a Projects and Lessons 8 


Carefully Prepared 
"Teachers of Industrial Arts will save 
time with this new material for first and 
second year. Printed in duplicating ink, 50 
to 75 reproductions can be made on any 
hectograph—one for each student. Easy to 
understand—they assure good results. 


SPECIAL OFFER: The complete assortment 


of 80 projects for $3.00 or you may select 
only those projects that fit your course at 
10c each. 
Sample page and complete list of 
projects free on request 


MORGAN-DILLON & COMPANY 


Publishers of Educational Material 
5152 .N. Clark St. Chicago, Illinois 


PROBLEMS for SCHOOL 
and HOME WORKSHOP 


By Louis M. Roehl 
Simple, practical problems which de- 
velop rae and skill: 50 cents 
BRUCE—MILWAUKEE 


























Built for 20-year Service 


Shockproof mica insulation. Ac- 
curate (1°) Thermostat. Welded 
steel case. -piece copper glue 
container. The standard pot of 


woodworking industry. Elim- 
inate fire hazard. Complies FQ], D- 
HEET 


with Underwriters’ new high 
Glue Pots 





standards. Saves glue, elec- 
tricity and time. 


30-Day FREE TRIAL 


Test one in your class- 


room for 30 days. If it 


isn’t far ahead of all 
other pots, send it back. 


Sold by Jobbers 
RUSSELL ELECTRIC CO. 
364 West Huron St., 

CHICAGO, U.S.A: 













